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APPENDIX  A 

STATEMENT  OF  WORK 

"Assessment  of  National  Small  Rural  Watershed  Program" 

CONTRACT  OBJECTIVES 

The  objective  of  this  contract  is  to  make  a  comprehensive  inde- 
pendent assessment  of  the  National  Small  Rural  Watershed  Program  in 
keeping  with  long  range  goals  of  the  Federal  Highway  Administration 
and  State  highway  agencies. 

SCOPE  OF  WORK 

This  study  is  an  assessment  on  a  State-by-State  basis  of  the  cur- 
rent state  of  the  National  Small  Rural  Watershed  Program  with  regard 
to  adequacy  of  data  collection  and  analysis  as  well  as  data  dissemina- 
tion.  It  is  not  intended  to  be  an  attempt  to  analytically  derive 
prediction  equations .   Small  watershed  studies  under  the  HP&R*  program 
as  well  as  similar  studies  under  other  agencies  shall  be  included  in 
the  analysis  which  shall  encompass  all  or  nearly  all  50  States.   Inclu- 
ded will  be  each  State's  future  plans  with  regard  to  the  program. 
Although  the  National  Small  Rural  Watershed  Program  is  a  coordinated 
effort,  the  individual  studies  are  essentially  State  run;  consequently, 
the  study  shall  set  forth  the  best  features  of  various  State  studies 
and  make  general  recommendations  for  improving  the  program  as  a  whole. 

DELINEATION  OF  CONTRACTOR  TASKS 

The  contractor  shall,  as  a  minimum,  accomplish  the  following  tasks 
in  meeting  the  objectives  of  this  contract: 

Task  A 

Review  the  two  previous  nationwide  reports  concerning  Small  Water- 
shed Program.   (Travelers  Research  Corporation  and  Federal  Interagency 
Work  Group) .   Review  other  literature  pertaining  to  presently  known  new 
concepts  in  planning  of  gaging  networks,  methods  of  data  sampling  and 


*    Highway  Planning  and  Research. 
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analyses,  and  other  information  deemed  to  be  important  for  program 
assessment  and  future  development. 

Task  B 

Establish  criteria,  define  specific  terms,  promulgate  guidelines 
and/or  choose  guidelines  from  available  information,  which  will  be 
used  for  program  assessment  and  future  development. 

1.  Establish  and  justify  criteria  for  proper  selection  of 
representative  watersheds,  including  density  and  location 
of  gaging  sites. 

2.  Establish  and  justify  criteria  for  adequate  data  collection 
including  type  of  data  and  length  of  record. 

3.  Define  the  term  "small  watershed"  as  it  will  be  used  in  the 
program  assessment. 

4.  Promulgate  and  justify  guidelines  to  be  used  for  determina- 
tion of  physiographic/climatic  regions  for  data  collection 
and  analysis. 

Task  C 

1.  Assess  the  30  HP&R  small  watershed  studies  and  the  programs 
of  other  agencies  with  respect  to  criteria,  definitions, 
and  guidelines  specified  in  Task  B. 

2.  Develop  a  master  plot  showing  all  small  watersheds  with  gag- 
ing stations  operated  under  the  HP&R  studies  or  under  programs 
of  other  agencies.   The  master  plot  shall  show  a  consolidated 
nationwide  program  dealing  with  collection  and  analysis  of 
data  from  small  rural  watersheds  including  regional  delineation 
using  the  guidelines  developed  in  Subtask  B4. 

NOTE: 

1.   A  field  effort  will  be  undertaken  to  acquire  comprehensive 
information  for  applying  the  criteria  developed  in  Task  B. 
In  cooperation  with  the  contract  manager,  the  contractor  will 
conduct  two  regional  conferences  with  all  concerned  parties 
(U.S.  Geological  Survey,  state  highway  officials  and  others), 


each  regional  conference  to  have  most  of  the  states  repre- 
sented.  Contacts  with  concerned  parties  will  be  coordinated 
with  the  contract  manager  and  U.S.  Geological  Survey. 

If  the  two  regional  meetings  are  successful,  additional 
regional  meetings  will  be  scheduled  upon  written  approval 
of  the  contracting  officer. 

2.   The  data  collection  and  analysis  effort  required  under  Task  C 
shall  be  limited  to  a  maximum  of  10  states  to  be  selected  in 
cooperation  with  the  contract  manager.   This  collection  and 
analysis  effort  is  in  addition  to  that  required  under  Note  1 
above. 

Task  D 

1.  Depending  on  data  availability  determined  from  the  consolidated 
program  described  in  Task  C,  decide  for  each  region  which 
method  of  peak  estimating  should  be  used  in  that  region.   (Run- 
off only  or  rainfall-runoff  method.) 

2.  Using  criteria  developed  in  Task  B,  establish  for  each  region 
the  proportion  of  watersheds  having : 

a.  Complete  record  stations. 

b.  Flood  hydrograph  and  rainfall  stations. 

c.  Peak-flow  stations. 

3.  Using  criteria  developed  in  Task  B,  determine  for  each  region 
if  the  present  station's  net  is: 

a.  Too  dense  (state  how  many  stations  should  be 
abolished. 

b .  Adequate . 

c.  Inadequate  (recommend  improvement) . 

State  in  detail  on  what  basis  the  density  of  watersheds  will 
be  established  in  each  region. 

4.  Using  criteria  for  adequate  data  collection  developed  in 
Task  B,  determine: 


a.  The  length  of  records,  necessary  for  a  meaningful 
analysis  for  each  region. 

b.  Necessary  minimum  length  of  records. 

c.  Optimum  length  of  records. 

Task  E 

Depending  on  data  availability  as  determined  for  the  consolidated 
program  described  in  Task  C  and  considering  existing  analytical 
approaches,  suggest  a  method  for  data  analysis  in  each  region. 

NOTE:   If  data  analysis  is  not  possible  in  the  near  future,  recommend 
all  necessary  steps  for  program  improvement  or  orientation  in 
each  region  which  would  make  a  meaningful  analysis  possible  at 
the  earliest  possible  date. 

Task  F 

For  each  region: 

1.  Estimate  time  required  for  final  data  analysis  and  program 
conclusion  or  phaseout. 

2.  Determine  what  part  of  the  program  should  be  continued  after 
conclusion  or  phaseout  of  major  studies  and  at  what  level  of 
effort. 

3.  Calculate  the  minimum  and  optimum  costs  of  the  program  up  to 
the  estimated  year  of  conclusion  or  phaseout  and  the  cost  of 
continuation  of  the  reduced  program  after  that  year. 


APPENDIX   B 
PROGRAM   DOCUMENTATION 


Overview 

These  programs  are  designed  to  aid  in  the  predic- 
tion of  the  fifty  year  flood  (Q50)  at  ungauged 
streams,   For  the  most  part,  the  programs  are 
used  to  provide  the  following  data  for  use  in 
"Big  Basin" 

a.  A  regression  equation  of  the  form 

b    b 

Q50  =  aX,1  X„2  . . .Xbn 
12       n 

where  Q50  is  the  fifty  year  flood  of  a  stream, 
and  the  X.  are  hydrological ,  geographical,  or 
climatological  data  for  the  stream. 

b.  The  average  regional  correlation  of  Q50's 
for  streams  in  a  state. 

c.  The  average  skew  of  Q50's  for  streams  in  a 
state. 

d.  The  average  number  of  years  of  flow  records 
for  gauging  stations  in  a  state. 

The  actual  programs  used  are 

1.  Bigflow:  calculates  the  unbiased  (using  WW1 

tables)  and  biased  (using  U.S.G.S. 
program  W4014)  Q50's  for  selected 
gauging  stations  with  basin  area 
less  than  or  equal  to  50  square  miles, 

2.  Reduce:   recalculates  the  unbiased  Q50's 

produced  by  "Bigflow"  by  limiting 
the  raw  space  skew  of  the  flow 
data. 

3.  R50:     uses  the  annual  flow  data  of  selected 

stations  to  find  the  regional  corre- 
lation of  unbiased  Q50's. 

4.  Skew:    uses  the  data  cards  output  by  "Reduce' 

to  find  the  average  regional  skew  of 
the  unbiased  Q50's. 

5.  Nyears:   finds  the  avarage  number  of  recorded 

flow  years  per  gauging  station  (only 
stations  in  small  basins  are  counted) . 


6.  Samp:     calculates  unbiased  Q50's  for  random 

samples  of  the  flows  from  a  specific 
station. 

7.  Sp:      calculates  the  correlation  and  Spearman 

rank  correlation  of  unbiased  and  biased 
Q50's. 

8.  Prep:    prepares  data  cards  for  use  with  the 

SPSS  stepwise  regression  program, 
Each  card  has  the  unbiased  and  biased 
Q50's  as  well  as  selected  basin  charac- 
teristics for  one  gauging  station. 


Main  Programs 
number   name   name  alphabetically   number 


1 

2 

Bigflow 
Reduce 

Bigflow 
Nyears 

1 
5 

3 
4 

R50 
Skew 

Prep 
Reduce 

8 
2 

5 
6 
7 

Nyears 

Samp 

Sp 

R50 

Samp 

Skew 

3 
6 
4 

8 

Prep 
Subroutines 

Sp 

7 

number 

name   name 

alphabetically 

number 

9 

Load 

Calc 

24 

10 

Statl 

Gauss 

20 

11 
12 

Interp 

(Intery) 

Offset 

Genl 
Gen  2 

19 
25 

13 

W4014* 

Instd 

23 

14 
15 
16 

Vcor 
Outp 
Trans 

Interp (Intery) 

Load 

Offset 

11 

9 

12 

17 

Tr 

Order 

28 

18 
19 

Rowq50 
Genl 

Outp 
Rnd 

15 
26 

20 
21 

Gauss 
Stat2 

Rowg50 
Spcor 

18 
29 

*   and  other  subroutines  from  the  U.S.G.S. 


number   name   name  alphabetically   number 

Stat  22 

Stats  27 

Statl  10 

Stat2  21 

Tr  17 

Trans  16 

Vcor  14 

W4014  13 


22 

Stat 

23 

Instd 

24 

Calc 

25 

Gen2 

26 

Rnd 

27 

Stats 

28 

Order 

29 

Spcor 

1.1 


BIGFLOW 


Bigflow  finds  unbiased  and  biased  Q50's.   (Q50 
is  the  flood  with  a  return  interval  of  50  years.) 
The  annual  flows  for  different  stations,  are  read 
from  disk  and  the  Q50's  are  calculated,  printed, 
and  punched. 

It  was  originally  intended  to  use  these  Q50's  for 
input  to  the  USGS  "Transformation  Generator"  and 
"Step-backward  Regression"  programs.   This  was 
not  done,  but  much  of  the  output  of  Bigflow 
reflects  that  original  plan. 

The  only  output  that  was  really  used  was  that 
punched  on  device  16.   This  included:   station 
identifier;  Q50's;  all  of  the  statistics  needed 
for  finding  the  unbiased  Q50*s. 

Calls: 

*  FillpL 

*  Filln 

*  Fillp 

*  Fillgn 

*  Fillgp 

♦These  are  needed  by  USGS  program  W4014 

W4014 

Statl 

Load 

Intery  (Interp) 

Offset 

Assume  that  not  all  stations  in  the  flow  disk 
file  are  in  the  input  card  deck  and  vice  versa. 
Each  station  in  the  flow  file  consists  of  a  dummy 
(no  year  or  flow)  record  followed  by  at  least  one 
real  record. 


Stations  are  processed  one  at  a  time.   The  unbiased 
Q50  is  calculated  and  subroutine  W4014  is  called 
to  calculate  the  biased  Q50. 

(Subroutine  W4014  is  really  USGS  program  W4014 
modified  to  be  a  subroutine  instead  of  a  main 
program.   For  full  documentation  see  the  USGS.) 

The  dummy  record  starting  a  station  on  the  disk 
is  read,  and  the  cards  are  read  until  the  corres- 
ponding station  is  reached.   If  the  station  is 
not  in  the  card  deck,  the  disk  file  is  read  until 
a  good  station  comes  up.   Then,  flow  records  are 
read  until  a  new  station  is  reached  (a  different 
station  No.).   Thus,  the  last  record  read  for  station 
I  is  the  dummy  record  that  will  be  used  to  start 
station  I  +  1. 

When  reading  the  flow  records,  only  those  >  0  are 
saved.   The  mean,  std,  and  skew  of  these  flow  records 
are  found  in  both  raw  and  log  (e)  space.   "Intery" 
is  called  to  find  a  coefficient  from  the  WW1  tables 
(see  model)  and  the  unbiased  Q50  is  found,  printed 
and  punched.   Then,  "W4  014"  -is  called  to  calculate" 
the  biased  Q50  which  is  printed  and  punched. 
Finally,  both  Q50's  and  other  data  are  printed 
and  punched.   The  whole  process  is  then  repeated 
(remember,  the  dummy  record  of  the  next  station 
has  already  been  read)  for  the  next  station. 

Suppose  we  have  flows  xi...xn  and  we  want  the 

unbiased  Q50.   We  assume  that  the  x^  come  from 

an  underlying  log  normal  distribution  and  that 
Q50  =  .98  fractile  of  that  distribution. 


Let  Yi  =  Ln(Xi) 

i  =  l,n 

ux  =  mean  of  x"= 

n 

Z   Xi 

6X  =  std  of  x  = 

/  E   x„.  -ny 
i-1   X 

n-1 


Yx 


= skew  of  x  =  fe)3  +  3{k) 


1.2 


and  define  yy,  6y,  Yy  similarly  for  the  Y± 
i  <=  l,n.  We  find  Q5D  =  exp  [py+C06y]  where 
CO  is  a  function  of  n,y„  (in  general,  CO  is 
also  a  function  of  the  desired  return  interval, 
but  we  always  are  interested  in  the  50  year 
return  interval) . 

CO  is  found  by  linear  interpolation  in  the  WW1 
"expected  value"  table. 

a   The  "true  XT"  value  corresponding  to  Yx  (skew)  ,jj 
(No.  obs) ,  50  (return  interval)  is  found.   Call 
this  X. 

b  Find  TNEW  such  that  the  "log  normal"  entry  (in 
the  WW1  table)  corresponding  to  YX,N,TNEW  =  X. 

c  Find  the  "true  XT"  entry  corresponding  to 
YX,N,TNEW.   This  is  CO. 

A  similar  technique  is  used  for  finding  the  biased 
Q50's.   The  annual  flows  are  passed  to  W4014. 
W4  014  assumes  a  "log  Pearson"  distribution  and 
uses  log  base  10  but  the  model  is  basically  the 
same. 

Q50  =  10**  [Uy+k6y] 

However,  the  K  used  in  W4014  does  not  reflect  the 
problems  of  sampling  bias,  so  this  Q50  is  "biased." 
To  find  out  exactly  how  W4014  works,  you  will 
have  to  check  with  USGS.   I  was  given  no  documenta- 
tion. 

7   11/10/76    Raiffa 
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1  IPLOT   set  to  0  always  (used  in  W4014) 

2  Do  loops; 

Do  10  J  =  loops  through  stations 

I  =  integer      no.  of  flows  for  a  station 


10 


Common 

FK 

= 

real 

array 

PLUS 

= 

real 

array 

FNEG 

- 

real 

array 

GP 

s 

real 

array 

GN 

B 

real 

array 

X 

= 

real 

array 

=  integer 


used  in  W4014 

used  in  W4014 

used  in  W4014 

used  in  W4014 

used  in  W4014 

holds  log  of  flows 
also  used  in  W4014 

no.  of  flows  (I)  used 
in  W4014 


When  W4014  was  changed  from  a  main  program  to  a 
subroutine,  I  removed  the  data  initialization 
routines  (see  *  routines  1.1.2)  and  put  them  in 
Bigflow.   The  first  5  arrays  listed  above  are  ini- 
tialized by  the  starred  subroutines  and  used  in 
W4014.   Instead  of  W4014  reading  the  flows,  X  and 
N  were  passed  through  common. 

SE 


SM 


YM 


TM 


XT 


XL 


SL 


XNE 


real 

array 

used  in  W4014  but  not 
in  common 

= 

real 

array 

skew  category  values 
for  interpolating  in 
WW1  tables 

= 

real 

array 

no.  of  observation 
category  values 

= 

real 

array 

return  interval 
category  values 

= 

real 

array 

"true  expected  XT  value" 
WW1  table 

= 

real 

array 

"log  normal  expected 
value"  WW1  table 

= 

real 

array 

"log  normal  std"  WWl 
table 

= 

real 

array 

holds  raw  space  flows 

(remember  X  holds  log 
space  values) 
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T 

= 

real 

return  interval  (=50) 

1ST 

= 

integer 

station  no.  from  disk 

I STATE 

= 

integer 

state  no.  of  present 
state  (from  disk) 

IEND 

= 

integer 

IEND  >  no.  of  stations 
(=5,000) 

ISTA 

— 

integer 

station  no.  from  cards 
(1ST  and  ISTA  are  com- 
pared) 

LINE 


IST2 


=  integer 


=   integer 


FLOW 

= 

real 

XBAR 

= 

real 

STD 

= 

real 

SKEW 

= 

real 

XNB 

= 

real 

STB 

= 

real 

SKOB 

= 

real 

YEAR 

= 

real 

TNEW 

= 

real 

CO 


=  real 


line  no.  from  basin 
characteristic  file, 
no  longer  needed 

state  no.  from  disk 
(when  the  station  being 
processed  ends,  and  we 
read  the  dummy  record  of 
the  next  station,  IST2 
will  be  the  state  no.  of 
that  next  station.   We 
don ' t  need  a  new  and  old 
1ST  since  ISTA  fulfills, 
that  function) . 

flow 

mean  of  log  (flow) 

std  of  log  (flow) ■ 

skew  of  log  (flow) 

mean  of  flows 

std  of  flows 

skew  of  flows 

no.  of  flows,  same  as  I 

unbiased  return  inter- 
val (see  model) 

coefficient  from  WW1 
tables  (see  model) 
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A50  =  real  log  (unbiased  Q50) 

Q50  =  real  unbiased  Q50 

ANS  =  real  biased  Q50 

ANl  =  real  log  (biased  Q50) 
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1.3    Bigflow 


C  start  ) 


Fillpl 

Filln 

FillP 

Fillgn 
FillGP 


Write  (15) 
headers 


Set  desired 

return 

interval 


Load 
set  up 
WW1  tables 


Read  (10) 
f station  no, 
state  no. 


eof 


IBND  »  5000 
J  -  1 


*$ 


o 
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I  counts 
no.  of  flows 


Read  station]  eof 

no. , 

Line 


'Read    (10) 
station  no. J 
I  state   no. 


<$> 


r\ 


yes 


*0 


yes 


eof 


<^ 


'Read    (10) 
/station  no. 
\new  state 
10 .    flow 


J  « 
-^JlEND+1 


increment  no 
of  flows, 
store  flow 
and  In  (flow) 
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1.3 


Bigflow 


yes 


jJd. 


Statl 
X 


Statl 

XNE 


Year  ■ 
no.  of 
flows 


Intery 


Calculate 
unbiased 
050,  Ln(Q50) 


Write 

identifiers , 
statist 


Punch  (7) 
identifiers, 
Ln(Q50) 


0 


old  state  ■ 
new  state, 
next  station 


no  plot 
N  years  of 
flow 


W4014 


Calculate 
Ln (biased 
Q50) 


Write  biased 
Q50  biased 
Ln(Q50) 


Punch  (9) 
identifiers , 
Ln(Q50) 


Write  (15) 
statistics 


Punch  (16) 
statistics 


Old  state  no 
»  new  state 
no.,  next 
station 


^ 


Stop 


D 
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1.5-1.7  Program  run  preparation 

The  following  is  a  complete  deck  setup  for  this 
program. 

1.  Job  card 

2.  System  control  cards 

3.  Source  code 

4.  WW1  deck 

5.  Station  selection  cards 

Input  preparation 

Input  is  from  cards  and  from  a  magnetic  device  (unit  10) 
Each  card  has  the  station  number  of  a  selected  gauging 
station.   The  magnetic  file  is  a  subset  (only  small 
basins)  of  the  USGS  Peak  Flow  File. 

Station  selection  cards  (1  for  each  station  for  which 
Q50's  should  be  calculated) . 

card    column    format    description 

All      1-8        18      station  no. 

19-21       13      statpac  row  no. 

For  a  description  of  the  input  magnetic  file  (unit  10) 
see  USGS  Peak  Flow  File. 

Output 

Output  is  to  two  printer  files,  and  to  three  card  punch 
files. 

Card  punch  file   1   unit   7. 

One  card  for  each  station  processed. 


column 

format 

description 

1-5 

15 

statpac  line  no. 

6-8 

"feSIS" 

for  transformation  gener- 
ator 

9-20 

E12.5 

log  (unbiased  Q50) 

41-48 

18 

station  no. 

54-55 

12 

state  no. 

Card  punch  file   2   unit   9. 

One  card  for  each  station  processed. 
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column 

format 

description 

1-5 

15 

statpac  line  no. 

6-8 

"pis- 

for  transformation  gener 
ator 

9-20 

E12.5 

biased  Q50 

41-48 

18 

station  no. 

54-55 

12 

state  no. 

61-62 

"  **" 

flag 

The  two  above  decks  were  never  used. 

Card  punch  file  3  unit  16. 

One  card  for  each  station  processed. 


column 

format 

description 

1-8 

18 

station  no. 

9-10 

12 

state  no. 

11-12 

12 

no.  of  flow  years 

13-19 

F7.4 

log  (unbiased  Q50) 

20-26 

F7.4 

log  (biased  Q50) 

27-35 

F9.2 

mean  (max.  annual  flows) 

36-44 

F9.2 

std  (max.  annual  flows) 

45-51 

F7.4 

skew  (max.  annual  flows) 

52-58 

F7.4 

mean  (log (max.  annual 
flows) ) 

59-65 

F7.4 

std  (log (max.  annual 
flows ) ) 

66-72 

F7.4 

skew  (log (max.  annual 
flows) ) 

Printer  file  1  unit  6. 

Six  lines  per  station  processed. 


line 

column 

format 

description 

1-2 

blank 

3 

1-16 

Title 

22-29 

18 

station  no. 

23-34 

Title 

35-36 

12 

state  no. 

4 

Titles 

5 

1-8 

18 

no.  of  flow  years 

9-20 

F12. 

4 

mean  (flow) 

21-32 

F12. 

4 

std  (flow) 

33-44 

F12. 

4 

skew  (flow) 

45-56 

F12. 

4 

mean  (log (flow) ) 

57-68 

F12. 

4 

std  (log (flow)) 

69-80 

F12. 

4 

skew  (log (flow)) 

81-92 

F12. 

4 

log  (unbaised  Q50) 
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line 

column 

format 

description 

93-104 

F12.4 

unbiased  Q50 

105-116 

F12.4 

unbiased  return  interval 

117-128 

F12.4 

coefficient  from  WW1 
table 

6 

1-16 

Title 

17-27 

Ell.  5 

biased  Q50 

33-43 

Ell.  5 

log  (biased  Q50) 

19 
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2.1 


REDUCE 


1  Recalculates  unbiased  Q50's  limiting  the  raw  data 
space  skew. 

2  Calls : 

Load 

Intery    (Interp) 
Offset 


The  data  cards  output  by  "Bigflow"  are  read.   If  the 
raw  space  skew  is  less  than  si  the  data  is  punched 
unchanged.   Otherwise  the  raw  space  skew  is  set  to 
SI,  the  raw  space  std  is  set  to  S2  times  the  raw 
space  mean,  the  loge  space-  std  is  set  to  S3,  and  the 
loge  space  skew  is  recalculated.   "Intery"  is  then 
called  with  a  skew  of  SI  and  a  new  Q50  is  calculated. 
The  updated  data  is  then  punched.   The  actual  values 
of  SI,  S2,  S3  were: 

51  =  5.0 

52  =  1.155 

53  =  0.9206 


)3. 

\mean  x/      \mean  x, 


/std(x)\J  ,  ,  / std(x) \    _   ., 
6a  skew  (x)  =  [ ~  ■-  |   +  3  | M  .   So  if 


we  set  the  skew  to  5.0,  std(x)  =  1.1555 

mean  x 

b  The  equations  linking  raw  and  log  space  are : 

let  ux  =  mean  in  raw  space 

6  =  std  in  raw  space 
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V  =  mean  in  log  space 
6  =  std  in  log  space 


.6 
1.   exp(yy  +  -|)  =  y^ 


2.   exp(2y  +26  2)  -  exp(2p  +6  2)  =  6  2 

y   y        y  y     x 


3.   6v2  =  exp(2u+6  2)*(exp(6  2)-l) 

x  y   y  y 


8x2 
1  and  3   -»►   -^j  =  exp(<5  *)    -    1 

x 


6x 
From  6a  we  have  —  =  1.155  so 

Px 


2.2 


6   =  VLn(1.5552  +  1)  -  .9206 
y 

7   12/15/75  Raiffa 

8 


1  SW  =  initialized  to  blank  for  each  station  and  set 
to  "yes"  if  skew  >  SI  and  updating  is  needed 
(not  used  for  branching) 
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SM 

- 

real 

array 

YM 

= 

real 

array 

TM 

= 

real 

array 

XT 

= 

real 

array 

XL 

= 

real 

array 

SL 

= 

real 

array 

Yes 

= 

real 

YO 

= 

real 

T 

= 

real 

SI 

= 

real 

S2 

= 

real 

S3 


=  real 


holds  skew  category 
values 

holds  no.  of  observations 
category  values 

holds  return  interval 
category,  values 

holds  true  expected 
value  table 

holds  log  normal  expec- 
ted value  talbe 

holds  log  normal  std 
table 

"Yes"  used  in  setting  SW 

"    "  used  in  setting  SW 

desired  return  interval 

maximum  skew 

C.V.  corresponding  to 
skew  of  SI 

log  std  corresponding  to 
skew  of  SI 


1ST 

= 

integer 

station  no. 

ISTATE 

= 

integer 

state  no. 

I 

= 

integer 

no.  of  observations 

A50 

•= 

real 

unbiased  Q50  in  log  space 

ANI 

= 

real 

biased  Q50  in  log  space 

XI 

= 

real 

unbiased  Q50 

X2 

= 

real 

biased  Q50 

XNB 

= 

real 

mean 

STB 

= 

real 

std 
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SKOB  =  real  skew 

XBAR  =  real  mean  in  log  space 

STD  =  real  std  in  log  space 

SKEW  =  real  skew  in  log  space 

TNEW  =  real  unbiased  return  interval 

CO  =  real  coefficient  from  WWl  table 
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2 . 3    Reduce 


(    Start    ) 


YES  =  yes 
TO  =  " 
T   =■  50.0 


DOAD 


Read 

SI,  S2,  S3 


Write 
titles 


Write  (8) 
title3 


4- 


Read 
flow  info 


yes 


'  Initialize 
SW 


re- 


write (18) 
Flow  info 


''Write  (7) 
flow  info 


A 


•*(         Stop     J 


XI  =  unbiased 

Q50 
X2  =  biased 

Q50 
Y=I=sample  size 


-  Write 
flow  info 


^ 


SW  ■  yes 
find  new  std 
&  skew  in 

I  log  pace 


Intery 
(same  as 
Interp) 


find  new 
Q50  using 
new  std  and 
coefficient 
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2.5-2.7 


Program  run  preparation 


The  following  is  a  complete  deck  setup  for  this 
program. 

1.  Job  card 

2.  System  control  cards 

3.  Source  code 

4.  WW1  deck 

5.  Max.  skew  card 

6.  Q50  statistics  cards 

Input  preparation 

Input  is  from  cards. 

Max.  skew  card  (1  card). 

column    format    description 

1-7       F7.0    maximum  skew  (5.0) 
8-14      F7.0    real  space  C.V.  (1.155) 
15-21      F7.0    log  space  skew  (.9206) 

Q50  statistics  card  (1  for  each  station) . 

These  are  the  cards  output  by  "Bigflow"  to  card  punch 
file   3  unit  16.   Check  "Bigflow"  for  their  format. 

Output 

Output  is  to  one  card  file  and  two  printer  files. 

Card  output  unit   7. 

These  cards  are  in  the  same  format  as  the  Q50  statistics ' 
input  cards.   The  only  difference  is  that  some  of  the 
output  cards  will  have  updated  "skews,"  "std's,"  and 
"log  std's." 


Printer  file   1 

unit 

6. 

line    column 

format 

description 

1 

for  each 

station   2-9 
10-14 
15-19 
20-28 
29-37 

18 
15 
15 
F9. 
F10. 

1 
1 

Titles 

station  no. 
state  no. 
no.  of  flow  years 
unbiased  Q50 
biased  Q50 
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line 


column 

format 

description 

38-50 

F13.3 

mean  (flow) 

51-63 

F13.3 

std  (flow) 

69-75 

F7.4 

skew  (flow) 

79-85 

F7.4 

log  (unbiased  Q50) 

89-95 

F7.4 

log  (biased  Q50) 

99-105 

F7.4 

mean  (log (flows)) 

109-115 

F7.4 

std  (log (flows)) 

119-125 

F7.4 

skew  (log (flows)) 

Printer  file  2  unit  8. 

Printer  file  2  is  exacly  like  printer  file  1  except 
that  in  some  lines  the  "skew,"  nstd,n  and  "log  std" 
may  have  been  updated.   For  those  lines  which  have  been 
updated,  printer  file  2  has  "yes"  in  columns  129-132. 


33 


» 

*  » 

#  ft  »  * 

j            . 

t» 

•ft 

. 

B-                 -ft 

! 

Iff 

» 

; 

B-                   ft 

1 

J 

i           : 

Iff 

» 

•>       :    *  . 

i           i 

B 

* 

i 

1 

o      ;    ft  I 

!          ! 

» 

M                  ft 

1 

• 

» 

<  * 

*   2  ~  •»    | 

1 

1 

It 

aj  « 

*   3  uj»   ; 

i 

1          ! 

» 

•  * 

1 

*■  — «  l-  *    i 

i 

| 

1 

» 

•-.  • 

■ 

It    J<4 

» 

CM    * 

It    JJ  I    » 

1 

' 

ft 

* 

fr  or  m  •»  I 

j 

ft 

2  •» 

b-       x  •»  : 

1 

ft 

z,  ■» 

1 

•»   ^  O  ft 

! 

ft 

«  «• 

1 

t>  cc  or  ■» 

1 

■ft 

to  » 

i 

h-  CM  c  * 

ft 

o:  iff 

i 

»»■  ^  0.  ft 

ft 

■u  -ft 

1 

1 

te-  UL  —  ■» 

ft 

>  * 

i 

I 

» 

Iff 

j 

Dt  3  >o  -ft 

1 

| 

ft 

00  Iff 

I 

It        to  * 

i 

ft 

3  » 

1 

it  ^  i  •  * 

* 

w 

1 

It  >r  .-•  * 

1 

1 

• 

* 

1 

It    CO   M   * 

» 

Iff 

1 

it       )    * 

1 

, 

* 

* 

] 

1 

it           * 

* 

iff 

1 

It   3  III   * 

j 

' 

«■ 

Iff 

1 

It   UJ  ■      -ft 

■ 

1 

* 

Iff 

j 

! 

It  to  |-  * 

1 

«• 

•ft 

j 

! 

It   ^  to  » 

' 

«■ 

» 

| 

It         □♦ 

1 

1 

» 

* 

K-  a.  u  -ft 

i 

! 

ft 

■ft 

' 

i 

It     UJ    ■        -ft 

j 

* 

Iff 

' 

It    t-  6.  » 

i 

& 

« 

1 

' 

It    (^  UJ  ft 

i 

I 

* 

Iff 

i 

»            4_* 

* 

•ft 

1 

1 

It           CO   -ft 

, 

1 

r* 

* 

■ 

it       m  * 

1 

1 

B 

■ft 

, 

•t  o  □  « 

1 

I 

♦ 

it  in  ->  ■» 

! 

1         ! 

t» 

■ft 

Et  »*  ,     ■» 

1            ' 

Iff 

* 

it        ;     * 

l» 

* 

»        1     « 

1 

b 

■ft 

\ 

*   ••  i     * 

i                  i' 

■ft 

i 

8t    2          * 

!        ; 

St 

■ft 

It  1-1       * 

1 

* 

Iff 

It  to  i     «   j 

1 

j             ' 

» 

■ft 

»    >•    I       #    1 

• 

1 

» 

■ft 

It  to        -ft    1 

iff 

-ft 

It       '    ft  1 

1                       ' 

Iff 

■ft 

; 

It          #  1 

[ 

I 

& 

•O  -ft 

»  in       *   ' 

ce 

o  o  o  o  c  c 

Ht 

f-  * 

! 

»    CM          ft    C    O 

o  o  O  C  C  c 

DOC 

m 

c  c  c  o  o  c 

Ht 

0~   -ft 

■ft       •          *    D    O 

D  o  o  c  c  c 

DOC 

LT. 

"-1  «M  ei  -T  in  so 

B 

«-•  ■» 

, 

«•    IT.          ft    f-    CC 

3-  c  — '(Mm-j-msor"- 

c  c  o  o  c  c 

■ft 

■ft»«             ftOOO~*r*"*— '*-«r-il-l«-«i-l 

> 

CD 

o  o  c  c  o  c 

Ht 

•■  -ft 

; 

«t    •       -ftoococoooooe 

o 

c  c  o  c  o  c 

Ht 

m  ■» 

1 

»    CM           -ft    O    O 

300CCODOC 

-5 

c  o  c  o  c  c 
c  p  o  o  o  c 

iff 
Iff 

o  ■» 
■ft 

; 

. 

«t~       ftoccooocioooo 

It          .      ftOOoOOCQCDOO 

;            , 

IB- 

CO   ♦ 

»   3  ■      ♦    . 

j             ', 

•ft 

UJ    -» 

• 

»    UJ           .ft 

1 

t    .                    > 

Iff 

U.   -ft 

i      i 

»   Q  :      #    ' 

1 

1 

!             ! 

Ht 

* 

»   2  '      ♦    j    • 

i 

1 

Iff 

•ft 

St     LU    i        « 

1 

1 

Iff 

■ft 

»       ;    *  !        ' 

i 

: 

* 

■ft 

»     '   *  1      1 

1          1 

1 

!         i 

» 

r-  •» 

•ft  o  '    ■»  i        [ 

!• 

j 

! 

•ft 

"  * 

, 

lit  —  i    *  1 

—          1 

Iff 

•  + 

*    .  ;    *  !        1 

UJ 

-^ 

le- 

IT. * 

#  in  ■     «  : 

.    to 

I  *.                      1 

i 

Q 

Q 

CO 

nt 

—  * 

D 

*  ~:    *  \       1 

-J 

!-»                1 

3 

LU 

LU 

—  LL 

I* 

•  -ft 

UJ 

»    .     #  i       i 

ex 

•r 

Uj 

»- 

1— 

O    II 

•fi- 

CM ■» 

to 

»    N          ♦                 | 

*         '  * 

o 

1—             VI 

UJ 

LU 

<ni  r 

le- 

<—  ■» 

I/) 

»  »      ■»  ~      hr      — 

LL 

0.           to 

_J 

_l 

■i  u. 

Ift 

■ft 

< 

■ft              «■  I—        to        o 

■II 

LU           < 

UJ 

LU 

o  ii  o 

1ft 

O  -ft 

a 

•ft    3          ■»    or          1—          r-l 

s: 

^       a 

Q 

a 

—4 

C   UJ   UJ 

•ft 

UJ    -ft 

*  uj        ♦3        D        ■•> 

LL 

II 

•-INK 

Ht 

>~  -ft 

»    »-          *    U.          1 

1        o 

o 

UJ 

««►*   • 

•ft 

or  * 

•  or      #    •■      >-       cm 

111      1 

X 

n  uj  I/)  o 

iff 

<  -ft 

■ft  <       -ft  t-       >—       — 

or 

»-» 

«-•  "J  ^.  co 

•ft 

1-  -ft 

*   t-         *    -J         2           » 

* 

H 

Cm  J    || 

•ft 

to  * 

*   to        ■»     ►        Z3        •& 

>-l 

•■ 

,i;  t/i  m  uj 

* 

•ft 

*                ♦    <4- 

»          CM 

CM 

< 

1-    *       »   >NI 

>» 

■ft 

■It             «  — 

c 

0~t 

in 

II 

«-t  _l  <  1-1 

•ft 

■ft 

i- 

*     tO           *      II             L0            rH 

III 

o 

i- 

i/l 

ZCC0 

•& 

■ft 

Ul 

■ftO        *C        to        —        —        wJ 

c 

U-i 

V) 

3  II  U.^ 

* 

•ft 

to 

*UJ-tt2<           II           UJt_) 

t- 

o 

CO 

< 

»C   II    J 

* 

•ft 

C 

Q 

■ftto        -»C        0.         Uj        1-        UJ 

1 

o 

UJ 

o 

a 

_J 

—  <_>  31    CC 

* 

■ft 

c 

< 

■ft                 *    OK 

•      t_>      uj       or 

c 

to 

o 

< 

o 

to  C  U-     » 

* 

■ft 

o 

3 

*-«•■*►  X   Q  —  <          _l         -J 

o 

C 

c 

a 

* 

l/l     ••  U  o 

* 

-ft 

c 

_l 

»CJ>          «    —  to  n   UJ   0.          UJ          •» 

c 

O 

or 

_i 

• 

•<  "»  uj  eo 

■ft 

•ft 

• 

■»•        «I-Ilsrt0to        O        ■-! 

• 

• 

• 

-J 

.  *  a  uj  or  ii 

■ft 

-ft 

UJ 

U.1 

■ft  CM        •»   co  a.  - 

-  _J    • 

►         IM 

UJ 

UJ 

LU 

Ul 

r 

eo    »  to    •  -J 

•ft 

■ft 

a 

t_> 

♦             «■  «->  to 

1     Or   —          Q          rl 

8 

o 

o 

o 

CM  3  _l  O  O 

■ft 

■ft 

o 

3 

•»            i  jna    »o       _i       ii 

3 

E 

3 

< 

»>  Oa:  nuj 

-» 

-ft 

o 

Q 

■ft               »     »Qio->o        3        LU 

o 

Q 

3 

LL 

II   Z     ►  _■  or 

* 

■ft 

i-  : 

c  a 

Ul 

■ft                     4>     r—      •  ft4   »4    TT.            w           Ivl 

*-  a 

LU 

UJ 

LU 

u. 

Z  — •  •—    II    _l 

* 

-ft 

Z  t 

j  r 

Q 

nc 

■ft-LU          *    IU£   Q      •  J            II            l-i 

a 

2  r 

o 

or 

or 

or 

»— 1 

O   II   O  J  - 

•ft 

■ft 

Z  t-i  '. 

S  3 

2 

t 

•     X             ♦     _i   »H 

►  o  ui      o.      to               coo>-z  m -) 

2 

• 

• 

• 

< 

—  Q.  C  O    II 

•ft 

•ft    K 

—>  er  : 

D  O  Z  C 

o 

•»—!       «    *  _i  —  —  >       to       ^r            c»-<zi-i-a:Q 

c 

c 

o 

c 

a 

UM    HUJ    ID 

•ft 

•»  ar 

_l  o.  t 

S.  3  >-  O 

o 

■»K         *    U.  >-2     fW-f  m         _l               UJJ  JD  JO.   jU 

o 

o 

o 

• 

LU  *■*    «  oC  o 

* 

•ft  o 

to  (/>  t 

o  to  to 

o     • 

■ft               *   uiK'mO    ii   ND        CO              yrtoiotocoioto 

•  o    • 

c     • 

o     • 

» 

or  O  O  -J  C 

•ft 

-ft   u. 

>  >  : 

►•  >■  >•  1 

>   CM 

#3       -ftor3«tCMCo 

••         «-i  — •          _J>V>->>->- 

1 

r~  >  «m 

>  ~r 

>  CM 

-» 

.  .  o  —    » 

Ht 

•ft 

to  to  I 

o  to  I/) 

or  o 

•  a.       *xu.E-turt|-        ii   uj            lotototoi^to 

—  or  c 

or  o 

or  o 

*: 

K-  H-  CNI    H    ■— 

# 

■ft 

Q 

•  o 

*   U        -ft   —     •  - 

-    «  ifl  ii    ui  2  eo  ul 

c 

c    •  o 

•  o 

•  o 

to  i 

-  or  uj  ~  co  ro 

■ft 

•ft 

o  o  : 

j  3  O  uj 

rn  o 

«         —  ■»ll«t-st»UJto«->t_>-'              333033 

LU 

ono 

m  o 

ri  o 

iij  • 

o  o  to    •■  o    » 

■ft 

-ft    UJ 

i—  t-  f 

—  t —  K—  t>— 

•i  a. 

•ft           n+SMUJN^MDHOci:          UJ  ►-  H  K  1-  1-  K- 

t- 

c^c. 

— .  Cl 

—  ex 

a  i 

3  u»  c  o  o   ► 

•fr 

•ft    o 

3  m  to 

•»                I'jOHclOI/IK'O    »    •        O 

3 

to  in  to 

in  to 

in  to 

•  < 

J   >-  <.   CO     -CO 

* 

•ft   3  O  Q  t 

3  O   3  O 

•— i 

■ft               «.<too  —  t-itooto-tf—         3CCC33C 

o 

■-i 

i-i 

M 

in 

II   uj  O  w  <  w  < 

•ft 

-ft    Q 

UJ   UJ  L 

U  UJ  uj  uj 

CM    II 

■ft                 *    t    II    O  »  C   SC   _l    II     IIC<QUJUJLUUJIJJUJ 

LU 

CD    II    CM    II 

CM    II 

CM    II 

r-  i 

-  t-i  —I    II     I!     II     II 

* 

-ft    UJ 

• —  1—  t- 

-  ►-  1-   X 

»-<  to 

•ft                 *      »LUU    II    -JOUJI--1    II    UJt-l-KI-KI- 

X 

•-•  lA  —i  to 

—  to 

~  lO 

D  i 

j  ii  *j  uj  y-  t-  t- 

■ft 

•»  or 

<    <  « 

S  •<  <UJ 

►-  3 

*                 tJSUUJllcDOJD     .f-a<<<<<< 

LU 

JDI-O 

►-  O 

1-  O 

-t 

j  a:  w  o  3  3  3 

r* 

■ft 

l_>  O  I 

JUL) 

•  2 

■ft           «  «    3   <    II    L)  H    II      1 

<  C  O  3        O  O  «. )  o  o  u 

»-  Z      •  2 

•  2 

•  2 

o  ■ 

«r  ej  II  -toco 

•ft 

-»  or 

o  c  t 

j  a  o  to 

k}- 

■ft         io*LU22<>-ics2Zio--<Oct:OCCOCO 

CO 

or       vi- 

-r 

•* 

*-* 

••  0.  Z  O-  L->  LO  f> 

*  * 

•ft   O  _J  _l  - 

J  _l  _J  < 

n  or 

•ft           H«M«Wt.ZOWC>--WGJJJJJJ 

< 

cama 

oi  or 

ci  re 

(SI  < 

J)       to  to  >  >  > 

* 

UJ  -ft    U. 

_l  -I . 

J  _i  _J  2 

O   UJ 

*      n«   noa<^30DDuo  »>u._j_i_j_i_i_j 

3 

LL  11-    O  UJ 

o  LU 

O  UJ 

o  . 

_1  O  O          W   WH 

o  * 

o  -ft 

«t  <  - 

*  <  < 

■o  to 

*  i-       *  a; 

■     ^L0        <<■<<<< 

•  i/i  o  to 

■o  to 

.o  to 

—  I 

J  Ul 

3  * 

3  -ft    • 

CL 

r- 

*  or      •»  o 

or        • 

a 

~       r- 

r- 

r~ 

1 

J  x  o      o  o  o 

* 

c  *  o 

UJ 

to_»*3        *aQ3         D        OODI-OO 

LU 

to  _J  to  _l 

to  _J 

to  _l 

eo! 

-  uj  o      o  o  a 

2  * 

UJ  -ft    O 

►- 

>  o 

♦   ILii-ft         Co        o        30D"-D3 

t- 

>-  o  v  c 

>-  o 

>  C 

O  i 

* 

>-<  -ft 

or  -ft  _i 

^-i  m  t 

3  f-  IM  lO 

to  >  ♦         CO  «   o 

ii        _JO»-«0'-!rir- 

lO 

to  >  1/0  > 

to  > 

to> 

~>i 

3                   hlCL 

to  * 

-ft  —1 

u\  CD  c 

J   CO  -0 

■ft   6.  0.  •»   Ul 

>-ujD._jmmmmcoeo 

1 

i.                     Z  O  X 

>  * 

CO  -ft    < 

w  -<  » 

"■    *■«    F^       | 

*    UJ  l_)  •    X          D 

2O3T«li-i'0nrrir-i-< 

1 

LU 

2        >~  Z  It) 

</■>  >» 

o  •» 

♦   t-X*UJC0D        •-        2        >-<3 

Ul 

J         •-<         K   JO 

•  •» 

-)  -ft  >-l 

»H    k-«  »- 

■«  ►-)  k-<  l-l 

>-•  t~t 

*  i/i  uj  «       «-«2:       t-      >-•      orcLOi-it- 

3  i 

JJ  t-  _J         £X   0.  3  ►-  •» 

-ft    •OhM 

-  r~  r-  «m 

IA   m 

*            -itD-j-j       3      _i      ciorD-oh-r~i— r-r~r- 

CM 

in  in  en  m 

in  m 

in  Lr> 

a  : 

<  a  *o      n  wi/i 

ec  * 

■ft  n 

r^  ro  < 

i  M  r^  >f 

CD    CD  *                 <ftUJIOIO          UO          to         tO          lO«»ir^rrim(»>r>fri 

■J- 

CO  TO   CD  <r> 

CO  CO 

00  CD 

LU  i 

JJ  o>       >-  >  > 

c  * 

■ft   r\j 

<M  cm  r 

sj   CM  rM  •" 

rM  CM 

■»                 -»^>>-          V          >          >-          >CMIMCMfMCMCMCM 

1— • 

CM  CM   CM  <M 

<M  rj 

CM  «M 

a: 

u.  no       to  to  to 

U.  -ft 

-ft   u. 

u.  a.  i 

LU.I1U. 

U-  u. 

•ft                     «     _J    to  to            1/1           tO           L0            IOLLU.U.U.U-U.U. 

u. 

LLU.   U.  U. 

LL    LL 

LL  U_ 

v  • 

\XKXXXX 

«■»  * 

■ft    UJ 

UJ  UJ  L 

i  u  Uj  uj 

Uj  uj 

■ft                 ftXXXXXXXXXXXUJLUUJLUUJUJUJ 

UJ 

UJ  UJ   UJ  UJ 

LU  UJ 

LU  UJ 

-^  > 

■»  xc 

<  x  ; 

<XJ 

< 

^•t1 

1 

M  •-! 

34 


ft  »  ft  ft 

*              ft 

ft           ft 

i       *     * 

*  • 

*  ft 

ft          ft 

*  ft 

*  z  —  ft 

*  □  uj  » 
*•-*►-  «■ 

*  O  <  ft 

*  uj  j:  » 

*  X    ft 

»  ^  o  # 

*  ca  or  ft 

*  f\i  o.  ft 

*  •-<  a.  ft 

*  *;        ■»      !♦ 
'ft          ft         ,♦     Ift 
1*          ft         Ift     Ift 

*  ftl        Ift      1* 

1 

i 

1 

♦    Z —  ft 

■ft    O  jj  ft 
1           ft   p-rl—  ft 

ft    O   <   ft 
ft    uj  3C  ft 
ft  cC  —  ft 

'ft           X  ft 

i      i*     <* 

ft         ;♦ 
Ift    UJ  ft 

Ift    Oft 

'ft   O  ft 
:«    Oft 

1*      UJ     ft 

i 

,    ' 

i 

1 

1 

I 

ift   *  O  ft 

i«  c  or  # 
ift  iM  a.  « 
l»  —a.  « 

ift  or  * 

Ift     0;» 

ift   r~  » 
ift    •*<* 

+       <  » 
ft   U.  —  ft 

; 

1 

j 

!#          :<   ft 
ft    U.   —   ft 

ft   —ift 
*   -1* 

ft   O  1*1  ft 

i 

ift  o!co  # 

ft   -t'ft 

♦  f>  ft 

♦  !*    •  ft 

♦  IM  pa    ft 

1 

1*            CO   ft 

Ift      ■*■!♦ 

1 

I 

\*    s£     •  ft 

ft    >*:♦ 

1 

:*  o:t>  ft 

Ift   rolft 

»  w  *»  » 

i 

1 

Ift  •*•■«*  ft 

ift    O'ft 

*   •->       ft 

\ 

■ 

■ft             ft 

ift    -Oft 

*  L      » 

ft    O    M    ft 

ft             ft 

Ift  r-'» 

1 

1 

■ft   O.  II    ft 

Ift       i* 

*  UJ         ft 
ft    bO  h-  ft 

•  O  to  ft 

1 

ft    UJ          ft 

]♦   O'ft 

i 

1 

•ft    to   H-  ft 
ft   O  to  ft 

*   O.ft 

ift  -1  ft 

•  Oft 
ft    Q.  o  ft 

*  UJ          ft 

♦  l-  a.  ft 

•  to  UJ  ft 

«     :o  * 

ift    O'ft 

1 

»  a  o  « 

ft     UJ            ft 

ift   O'ft 

Ift  -lift 

] 

1 

«■  •-  a  ft 

ft    to   UJ   ft 

ift     Ift 

Ift      'ft 

ft            r-    ft 

«         t-  » 

ift    tOft 

*  :    to  » 

ft       m  »        ( 

i 

♦         to  ft 

'ft           ,CC    ft 

]«   »'» 
Ift   0-'# 

♦  i     O  ft 
ft       -»  ft       1 

1 

• 

.#   -i  O  ft 

«  r-  -j  ft 

•  ft   p-:ft 
'ft        'ft 

ft            ft 

1 

ftO        » 

!•••♦' 

•   ;          ft 

i 

j 

«p<      « 

!»   KVft 

ft   ,          ft 

; 

«            « 

.*   Oift 

ft             ft 

i 

'          j 

«   ••       « 

1*        ift 

ft             » 

;                   1 

ft  z       « 

ft    C    ft 

»  :        » 

! 

■;         1 

•  *  p.      # 

'ft     LU'» 

*           *       I 
ft           ft 

#   to        ft 

ft    U.   ft 

j 

1 

ft  >-      ft 

Ift      Ift 

*           »       < 

ft   to        ft 

Ift      Ift 

•           » 

i 

!♦             » 

Ift      i* 

ft           » 

'ft             # 

i*      Ift 

ft    o         ft 

1 

ft    O"        ft] 

ift  —.ft 

«    O         ftCOCCO 

■  ft  fl      ftl 

'ft  -J-  ft 

ft      •          6COOCC 
ft   .0        »    c;  o  o  —  .-, 

■ft     •       ftl 

1  ft  -o      ft : 

ift     •■•» 

Ift    -C    ft 

ft    *"*         ft    p-   •-•  rj  fsj  '.j 

•ft     PH             ft!                  |ft     -.    ft 

•  •         ft    C  O  <~  <~    C 

♦  rw        ft  C  o  O  C  O 

'i  '.    t\ 

ift     »  ft 

1 

■«  m    ■«■  i 

'#    (M   ft 

*    •—        ft    c  o  c  c   ~ 

»  p^    « 

'♦■-<■* 

*            »  c  o  c  c  c 

*        •* 

Ift         •♦      - 

♦    O          ft 

■*   O        ft 

ift    O'ft 

*    UJ           o 

i 

ft    UJ          ft 

Ift     UJ'ft 

•    O         ft 

I 

■ft    Q          ft| 

ft   Oft 

ft  z       ft 

*    Z         «| 

'ft   Z  ft 

*    UJ          ft 

»    UJ          ft. 

ft    UJ   ft 

ft           ft 

*         Si 

•ft         « 

ft           ft 

■ft                 ft; 

•  ft         ft 

«    If*           ft 

*  o      »|         :■»  r~'» 

*    IN          ft 

ft   O        ft               ft   p-.ft. 

♦       •         *                       — 

*    •      *  i         ■»    • « 

«  in       *                 c 

ft    O          ft    Q          ft    tf\   ft 

♦  p->        »                  cr. 

IO          ft    ph          ft    UJ          ft    ph   ft 

♦     ♦        *•             ~  ii 

lUI          ft       .          #!(>-          ft       .   # 

ft     *\l           ft     —           fl  UJ 

ui        *   M        ft  .uj       ■#   rsi  ft 

*P-              ft      —              (--    PnJ 

i/i             ft—             ft  ,_J          •»     PH    ft 

*                 ft    C3         —  — 

1 

<            ft                     ft     UJ            ft             ft 

ft    Q          ft    UJ           It    u" 

1 

o-      ft  o      ■«•  :o     ■«■  o  ♦ 

*      UJ                ft       *                Uj     * 

i 

ft    UJ           ft                   ft    UJ   ft 

ft     ►»             ft     —I            *-.    _l 

!          *  y-       «            »  y-  » 

♦  or        ♦     •       —■  c 

ft  or       «           *  or  « 

*  <       ft   »-       i/i    . 

»  <       » .          «  <  » 

♦    h-          ft    -J         ■*   ;£ 

*  i-       *           ♦  i-  « 

ft     l/l           ft»           _)   u 

ft   to        ft              ft  to  *       ! 

*            »   vj*       r   ii 

ft              ft             ■♦         ft       j 

*                 ft    —           -  7. 

ft              ft              ft         » 

ft     CO           ft       p           <    U. 

ft   to        ft               *  to  ft 

ft    O         ft    —         w   o 

»    O          ft                 ft    O  ft         i 

ft     UJ            ft     H-           U.    U. 

p-        ■e-uj        »(-        ftuift 

*   i/>        ♦    ri         ii    ^c 

OUJ         «C0         «UJ         *to» 

*            «  o       r    » 

O  i^l          ft                 ft    o0         ft           ft 

♦  ui        ♦   u.        a   C 

oc       ft'j>      fto      #pift 

•    C           ftp         UI 

OC         »^         ftO         ft-Oft 

ft        •           ft     1-           U     Ii 

•       ft     •       ft"   •       ft     t  ft 

ft    —          ft    -1          ac   —I 

UJUJ           ftsO           ftUJ          «o* 

ft              ft     »         » o 

C  t~>          ftw          «o          *(M# 

ft                       ft      sj-            n    UJ 

O  O        ft               ft    O       i*         ft 

*           *  —      n « 

u  o       *           ♦  o     ■♦      •# 

ft                   ft     —          w   _l 

Q  — '  *-  p*  Q. 

—           UJ            ft                     «     UJ           ft             ft 

*   UJ         ft     II           ll    — 

Q  c  o  c  z 

ooor       *uj       *or       ftiuft 

»  z:      *  c      _i  ii 

•  o  o  o  o  o  z    •       ft  z       ft     •     ■  *  ar  ♦ 

«  »-«       *  z      o  cc 

*  u_  u_  u.  c 

U-OC        ftp-i        ->o        ♦•-■» 

ft    h-          ft    C         UJ  O 

li  m  -o  ►-  o 

oroc        *i>—        fto        *  t—  « 

♦            ft  o      or  c 

C   57   O   C   O  to  O          O'ft                 ft    O      •  «           ft 

«•  rD      *    -      _j   - 

OUI-I-  1-  > 

►-      1     >   <\l   ft    O           «>fNI»Oft 

«  a       ■»  c       . 

Q.  U-   U.  U.  CO 

u.       arCfto.       ft  ar  o  »  a.  ■  * 

»  o      *  c  z  u  rj 

O      •   C    ■»    o          ft       'OftOft 

*       p-  •»  t.  >->  :rr    • 

o  o  o  o  o 

OuinCt         Cftr^Oft         # 

ft          in  ft    -J  (/l  o     * 

«t      UJ  ►-  1—   ►-   1—  t— 

I—  i~  p<  o.  «■        c.  <*  — i  a  «  _i  ■» 

«        p-.  ft    co  >  o  <c 

H         VJ 

OlAt^ft                 ft    if,  «/)#<<• 

»                      ft      >    f)      »  — 

K-     0  D  O  C  O  C 

CO--         ft                <•.-.         «»-* 

ft                «    H   II    <    •   << 

3     O  UJ  uj  uj  uj  lu 

UJ   UJ  (M    II    ft.                 ft    (M    II    ft    D  ft 

ft                    ft        •  UJ     II     t—     II 

C     UJ  »-  1-  f-  t-  »- 

1—    X   ph  to   ft                 ft    — .   o-,    t    t~    ft         | 

ft                »    D  i'  1-  D  I- 

«.i    ai  <  «t  •<  <  < 

<tlU^Oft                   ftK-Oft           ft          , 

ft          K«    u<  3C3 

>-           o  <_)  U  O  (.J 

O            «Zft          ^»«2ft         ••» 

•          lO  *    i'  2  c  M  O 

v^o:COCCOCi/i^         ft         i/i*.**-        ft        i  ft 

♦          »-i  .»    _l  c.  t">  >  </l 

CD  — t  — I  — »  I  I 

— i  <n  k  4       «-<ftroorft       •»      1 

ft          Oft      •  C  V  to  V 

D      U-   _l  _l  „j  _J  „| 

j  s  o  u  n      .a  •>  o  uj  ft  uj  * 

ft    O          ft    ft          I/)         to 

Q  <         <•<-£<< 

<         vOtOft                -^    vQ  to  ft    Oft 

ft     UJ           ft      II 

• 

<vr>-      «           *f»      ft!D« 

♦  *r       ft-roooc 

—  ro 

ujto—iftCj        ftto_iftQ» 

ft   _J  •.  ■*    OOOQO 

c  iO 

;-  >  O  »  13"  *  >-os  lu* 

♦         </>  ■»   a. 

C     JpinKi«N 

to  co  to  >  ft        to  -> .  .y,  >  ft  a:  * 

ft    O.  O.  ft          pi  -«  •-«  C- 

il  ;j^  Offlo  o 

ro                «  a.  a,  ft            ♦        •» 

ft    UJ  o  -»    OOOOI 

<r>»«tf«ip-<p-ip^p. 

—     1                  -Ti    UJ  O  ft                 ft    O  * 

ft    f-   X   ft    UJ  O  C  O    _5 

O  i 

*  iv-  x  ■>          •»  a  ft 

ft    VI   UJ   ft     X  I".  IL  11.   Q 

►-  ;»-i  i-i  -<  ^<  pi  >-. 

>-<    p*    p-<   p*    ft     t0    UJ    ■>     (-1    PH    ft     "j    ft 

*           ft  uj  m  -n  f-  rj 

ULi^Jf^^ivr^f^ 

r~  im  f\  m  •»            ft  •  ui  in  ft       •» 

♦                 «          C  C  O  to 

*     1*1  fO  (^  fl  ro  n 

r<i-i-ioco»            fti-ocoft      i» 

*          «  c  *-►->-  v 

C  ;  fM  N  rj  rj  n  m 

fsi  »•<  f-j  r-j  ♦             ft  isi  r^  ♦        -> 

ft                 ftOU-lLU.bOOlU.U-U_tl_LLU. 

U.    IL   U.    U.    ft                   ft  .  Ii.   U_   ft           ft 

ft              v   x  x  v  x  x 

S'UJ   UjIJJUJUUJ 

uj  uj  uj  uj  ♦             ft  ui  iu  ft       ■» 

ft    ft    ft    ft    X  X 
i 

XXX 

■*^  »  K<  p-l  p- 

1 

1 

«     K#    »-«    »~4 

p-.p-.p- 

i 

►-<  *  #  «  *  ►. 

•  i-«  ft  ft  * 

:       i 

I 


i       I 

:     I 
i     i 


! 


i    i 


35 


<i 

a- 


CO 

O 


o 


< 
3: 


0" 


CI 


O 


-J 


OT 
< 
CD 
X 

CO 

o 
X 
00 

CO 

>- 
oo 

CO 

2 
X 


2 

< 

o 


< 
00 


CS 

O0 

CO 
Z 
X 

I  » 

r\i 
X 


i     x 
i     oo 

;     O 

I      oo 

i    a: 

i    < 

CD 
X 


2  < 

<    UJ 
ILI   X 

x  i 

15 


P 


LO 


X 


o 
u 

LU 

Z 


co 

O 

to 


OO 


o 

oo 


CD  X 
2 

X  -H 

-  2 

<M  < 

X  •■ 

••  o 

<-i  in 

x  <t 


—  CO 

m  lu 

-i  > 

x  ^ 

00  o 

> 

2  » 

O  00 

l-t  U! 

0O  > 
2 

LU  < 

X  t- 

»-l  < 

o  a 


x 

»  ro 
£  oo 
I-    •> 

»  (M 
X  00 
>     * 

a:  1,0  o 

co  —    •  — •  (\i 

•—  o  r^  c  c 

o  o  u.  *-  — t 

<  »h  rn  »    ► 

O    »  _  .o  co 

O  — J  u">  >-  —  — 

•          <—  <  LU  LU 

c  — i  o  x  t-  I— 

lA  _)  <  or  *-*  •-« 
ii  <  iu  g  e  b: 
hueu.3  J 


Ui 

> 

UJ 


> 


2 

< 

OT 

a 


o 

o 


II 

Q 

Z 


r*1  O  »-« 

O  U"1  2 

'->  <  «I 

.  3  «-  — 

IMU  Q.O. 

—   X  X   X 

O  OO  LU  LU 

<      *  II      Ii 

LU  O  <-■  (SI 

or  ►-  x  x 
00 

X 


00  X 

H  O 
to  t- 
t->  00 

*^  fr 
•*   OT 

o  < 

i-l  CD 
»  X 

«0     . 
»-t  —  »h 

II  liiZO 
or  I-  <  >- 
<•-"••  li 

>  :e  in  oo 
< 
x 


a 


CD 

O  oo 

X  LU 

OO  >- 

—  II 
iL  3: 

—  00 


* 

+ 
or  ro 
-t  » 

CD  CD  * 

2       x  3: 

X  "v  LU 

»**  *  PI  X 

oo  rj  rr>  oo  oo 
II    oo  oo   H    II 

c  II  II  3  3E 
O  CO  C  LU  LU 
*  I—  b-  X  X 

OO   00    00    00    00 


a: 
< 

LU 

> 

CC 

o  o 

X  H- 
oo  oo 

—  « 
>■  O  — 
auo 
lu  +  in 
t-  or  < 
2  <  — 
HCB. 

x  x 

-J  M  UJ 
JC  II 
<IAH 
(_>  <  X 


»  s    •> 

LU  00  LU  . 
»-      •■  I- 
<  3  < 

y-  lu  h- 

OO   X   00 

►H    00    1-1 

h-   Q  t- 
00  h-  00 

t—    O0    >-> 

•T  or  m 

o  <  o 

rt    ffi    M 

«•  X     •• 

co    » r~  »-i 

LU   2   LU   □ 

o-   <  ►-  H- 
1-1     »  1-^ 

or  c  a:  o 

jt  in  jt  o 
< 
x 


D 

C  m 

m  d 

% 
a  t-i 


D 

c  in 
m  o 
o 

or 
o:  3 
r>  □ 


x 

LU  OO 


UJ 

*         X 

00 

K  ►-  O 
co  oo  O 


2  <  I 

<   LU   | 

Lu  X.  I 

£         I 

O 

i    o  ! 

i    ~» I 


o 

D  m 
m  o 
o 

or 

or  •-" 

t-4  LU 
LU  I 
X  »- 


o 
o  m 
in  a> 
o 

or 
or  ^ 

=>  c 
c 


2 

UJ   — . 


<  a 

l-l-U 
00  OO  O 


X 

in 


u-  < 

ro  x 
~  •  m 
•J-  tn   • 

.    .-4    ^> 

f~  u.     • 

LL      »f>- 

-r  r-l  u. 

»   •   » 

(M  O  X 

•t-iN 

Oil     • 

LL.     ►  .J- 

<M  »-l      • 

•  •  r» 
-*  o-  u. 

•  u.    » 
r-   •  x  ■ 
u.  in  m 
rg  e-«    »  ■ 

•  rvi  -4- 
f>j    »    • 

NhU.. 


<D  X   X  . 

•               »  1-1  »-l  t*\ 

—  a  —      ci • 

u.  »-  t-  c.  o-  »_  ^. 

<  oo  <  oo  <  ■<     • 

x          5c  s:  x  t-  Q- 

er  Oor  ucroru-oo 

O  OD  OOC^^-2 

LL.  JU.  JU.ILXHUI 

»  •  •     »                   f\ 

X  X  X  X                X 

—  ■             IM  M  •*•  0> 
C              O  O  O  It*' 


I 


iMrt-tin^Moo       o^fsi^      »t  ia  •<  md  a  o  «  n  mif  ifi 

ooo      oooooooooooo 
ooo      oooooooooooo 


coo'oooooo 
ooooooooo 
oooocoooo 


im  rsi  m  . 

ooo, 
ooo! 


IM 

o 

o 


I 

O  •-•  IM  fO 

o  o      o  o 
o  o      o  o 


I 


36 


2! 


o 

•3 


n 

LU 


< 
D 


2 
O 

HOO-tiffl 

<  »* 

o 


co  ot'oc 

z     ic  <■< 
>  <\i  to  co  uj 

tO  f>;<    X,> 

i 


I 


I 


I 


< 

a: 


o 

z  o. 
>  x 

<S>  LU 


I 
I 

2, 
O 

l-l  CO 

< 
o 
o 


_l  > 

O  ot 

CO    LU 

z  »- 

>  2 

I/)    — 


_l  I 

-J  i 

O       I 

z 

to  o 
X  >-i  «r 

<  h-  CO 

a:  < 
o  (_) 

o  o 
a 

CD 
3 
</> 

_)  '* 
o  z 

CD  o 

r  u 

>  CO 


> 

o 

Ul 

•-•  o 

-1 

»-  CD 

< 

o 

o 

o 

> 

_J 

a 


O 
CD  O 

z  «* 
>  a 

IO  _J 


Z 

o 

M  coo  o;>t 

t—    —"   f\l   «Jllf\ 

<  •— *  i  •— I  —I  —1 
O       i  ! 

o 


o 

CD  CO 

z     i  a 

>  «-"!  X  <\l 

i/>  to«-  to  x 


2 

.O         ! 
i>->  -4-  CO  0:0  >*l 
II-   <-i   (M  M   LO   vCV 

|<    Him  «-l   <-l  t-l; 

1!^         i 


-I  Ilu 

C  !h-  ! 

CO  <  ! 

Z  :K  S3 

>  nr-<0 

i  I  ! 


2 

O 
Cl  •-"  O  >*  CO  o  c 

<  t—  «-<  (\i  m  «*■  >o 

£    <    H    HH    HH 

o 

a:  O 

<  _i      , 
_i 

< 


IO 

-co  1  X 

:z         l|-   CO  LU  LU 

.<•)  >-,l-i  X  f>  h- 

I  i 


jz  i 

'Hoodoo 

:^   H  H  «m  h  h4 

D      ill 


a 

CO 

TC  (A       -*  a 
!>  lu  m  2  t-  S 
|t0  VilO  <  to  L0 


21 
Ol 
|-,io 

t-  < 

<!m 

uj 

o 


co 

X 

>i-J 

</>|x 


E 

m'co 
t-:o 

<H 


o, 
coi 
SI 

>  H 

V»  X 


g! 

t-l   sj- 

r-'CO 

<IH 

O 

o 


o 

CO 

z 
>-  z 

W'H 


I 

2 

o 

H    O 
0.     H-    C* 

■<    <     fl 

z  o 

o 

l>  -J 

i< 

ct        I 

lee 

•  <     ' 

o 

CO 

z 
V  z 

i    ^,> 


•-•la 

<  < 

OlH 

o 


-I  * 

o|o 

CO  is— 
Z 


M'>0 

»-  CO 

<  < 

Ol 


-JIM 

OO 

OiH 


z 
o' 
H-  < 
r     »-><\i 
<  < 

i     o. 


<  o 

-0  CO 
0   LU 


II   i 

|HC|L)< 

It—  c0  io  rsj 

i<  C  IO  Q 

lO    HM    H 

O 


Z  r-  r\J  h- 

LU  |H    «- 

< 

r- 

tO 


2 

O 

t-i  <\J'<  rgl<\i  Ol 

t—  co  ;irv  <\MTi  rg 

<  CO  il_>   O'O  UJ1 

(-> 

o 


12 
III 
;z  ir.  H  >fi 

ILU 


H    >0 


CO   ^-lO 
U  O  C 


O 
CO 

z 
a.  > 
<  <s> 

z 


O   LAlO  LfN 

—>  h,n  r\j' 


12      i 
ILU 

:z 
:iu  2 

|»-  o 

<    Mff| 
►-  H    < 

(/)  <  o~ 

a: 
O 
u.      ' 

-I'H 

o  o 

CO  '*■* 

!      Z 
>: 


11^ 


12 
IO 
I  i-i  «t 

It-  f«- 

!<    CO 
\J   — 

IO 


z  >*■ 

ILU 

It- 

'< 
(L-h 
<V) 

Z 


CO 

z 

O  2 
2  O 

►-1  CC    CO  O  UJ   00 
h-  h-   O    O    O   CI   00 

2   <  CO  CD  O  O  O 

LU     O    *•*    H<     H«    H    l-< 

z  o 


►-•2    ;  i 

CO  LU 

r  m  e>  •*  o  >* 

LU  H   H   IM 


o 

Oi 


i 


2 
O 
HiOO   «*■ 

*-  o  < 

<  —  UJ, 

o 

o 


o 

CD- 

z 

>-  Z  J 

LOU/)  </> 


t~  o  ! 

<  O  I 

U    •"«  ! 

O  I 


I  ! 

j-o     j 

c  o 

CO   H 

Z  ! 

>■'       I 

</) 


12 
IO 

Mffi'4   O  fsl  O0TM 

+-  -o  i_>  c>>  fo  h-  a 

<  CD   CD   O  O   O  LU 

UJ    M     ^<     H    H     H    H< 

i      i 


z  fsi  to  no  ro  m 

LU  r-t—t    (\|    m 


a 

< 
zi 

►  LU 

O'C  ivi 

o       <^ 


•>      z 

SCt;        <. 

o  a 

ml  o 

o  o 

on  CC 

2  a. 

-h-  »l 
»-  2  m 
</>(_>«*>' 

.-.    u-| 

-j  2    ; 
o  ■- 

2  -I 

'O 
UJ     «        ,tu 

o  +- 

0£  H    < 

O  LO  LU 

HZi-Z 

•■•H    2    LU 

(J  <  u>  O 

i-i  Z  Z 

O  LU  LO 

(_)  M    H-  <J 

CD  <   I-i 

UJ  Ul  I-   t- 

»  s:  lo  lo 

O  <        O 

H.Z   LU  2 

<_)  O 

cc:  < 

#v  »     O   1-1 

y~  h-  o  o 
a  o  to 

LU  UJ  O 

U.  LL         ,2 
U..U- 

UJ.UJ 

♦  '# 
2  2  LO.LO 
t-i  i-i  o  O 

to  U)  K-  t— 
7Z  «/>  «/) 

O  O  »-i  f* 

I-  i-i  ►-;►- 
>->-  <  < 

CO.  »-  h- 
o  o  to  to 


I 


37 


z 

< 

E 

L5 
P 

r 


!       ! 

OO  C  d  O  H 

jo  .-n  t>  «-*  o  tA 

•     .  >  «      .  '  .     # 

P  ©  D  O  P  o 
1           1 

!     !     i     1     1     i 

-..oco-or-inW'ooo'i*.-' 
n~t'-iO'»intooc<inior- 

•      ■  I  •      ■  j  •     •      •      .it     «i.      • 
3  P  D  P  b  O    3    p  P   P   P   P 

i     !          1     1 

1         i 
•<i  cm  w  en  en 

•     •     •     .  1  . 
3  O  p  O  P 

4% 

p 
<o 

p 

i     i 

>  O  0-  l»  I*  ** 

tM   O   «■«    :M   P   ~+ 
If.  «h  O   41  IM  en 
M  <M  if  en  tT  p. 

.     .  ',  •     •  i  .     . 

P  P  P  p  P  P 

1            1 

0.4BU  1 

0.6776 

— U.192B — 

0.2596 

■*  0> 

-<  0« 

•  • 
PP 

m 
■n 

o 

|     j 

o»  e>  cm  K  o 
in  m  •»  en  en 

t    .     ...     . 
P  D  —  P  -« 

1            i 

!     i     1     i     j     1     j 

.t<nocotnr»D-r-t»r»trr»lACMrMOrneM 

>«Mh><Oin^h7kinwcoefju\o<Ot«or* 
A  o  cm  4-  •"  en  n  'i  I J  -r  en  cm  |J  r<  -Jf  >r  ^  -t 
•    •..••..*....•.•••• 
PPPPPpbppPPP   3POPOO 

1     .1      i '      i      ■!■ 

1           1 

N  m  O  O  f-1  — 

o*  cc  p-  <t  *o  o* 

!      i           1 

nr-Kj^eij-o^P-P-iOr-p-in 

1         1 

n  en  o  p  im 

if  jd  j;m 
n  en  *0  co  0s 
A  -»  in  43  to 

0" 

p 

1 

m  p-  o  z  r>  m 

Z>   -0  r*   —  N  r- 

o  ■o  m  en  c*  co 
n  en  io  43  43  © 

f"    f   H    HH(h 

A  P  *«  —  p  4t 

i-  >■«  m  43  p-  r- 

n 

M 

1     ! 

O  co  en  N  **■ 
-T  m  in  —  & 

O  CM  4-  «0  — 

r-  rn  en  en  -t 

1     !   ,1     1   .i 

M-J-fMC*»t>reiK^*»-«^vo«0 

>«imOvpe>D^,DvCMcop 
i>^>o-opmh-omcoin  o 

it  o  h>  n  ♦  « 
a  t-  p  o  r»  .■»» 

it  «OttOi> 

o  en  oc  r*  co  co 

o  o 

PO 

3  P 

3  p  P  P  P  P 

sobopo 

3  O  O  p 

3 

■"« 

3  P 

P  P  P   -" 

p  —  P  p 

PP 

P  p  -<  c«  »« 

jMbooopocooo 

3P  O  P  O  P 

1 

-o  .-n 
im  eo 
no  %r 
00  «o 

n  •* 
m  co 

im  -o 

3>  •* 

P   iH 
CD  C 

n  *  tn  ►*  o>  •* 

D  O  W  CM  p-l  0- 
A  IM  p-  f-  O  IM 

>  •*  d*  •*  in  en 

Of-  h  eot>  < 
>-  m  ►»■  en  im  m 
m  r\j  p»  cm  co  r- 

*•  m  p  m 
m  c>  ■-«  43 
•»  43  co  m 

woo-r 

C 

a 
* 

A 

-0 

CO 

en 
O 

*  CM 

n  co 
»  cc 

«■  P 

r»  — 

EO   » 

to  en 

D  m 
N  r- 
-  >t 

o  in 

3  cc  lO  •" 

Mf>  lOP- 
X  o-  p.  ■- 

*  0> 

>»  CO 

4-  en 

n 
n 
n 

P 

IA 

CO 

M   <t    ->  <t 

■r  r~  p  -r 
P  p  >o  -» 
r~  cc  tvi  en 

•*  «M  Kl  * 
O  p  en  en 
-  m  en  r» 
m  *  •-«  m 

!      ! 

to-"Koco>*fnr" 
vOcM(-"e>r-eMm.n 
ppbr-r--or-o 

>-eMt->OPcclAcn 

|           1 

a  co  r>  e>  6>  co 

HN  it  f"P1  < 
~-  43  CO  lA  o  e> 

)o  *  r-  p  p  «n 

1*  *- 

>»  ■»  in  -o 

.*43>043wr<olninfn4Jl»-43 

o  tn  io  in  |n 

ia 

<1  «\  ,f  Ifl  tt   4; 

»  -r 

»  r-  ia  in 

A 

o 

o  en  m  >* 

nmp».*-tom|n-oi-m»<o 

1                 |.      1 

a  m  m  m  m  ia 

1       ! 

m  e> 
o  t- 

O  Kt 

»■<  <P  m  e> 
O  CO  no  P 
m  m  m  43 

D>>eop--p»i4Peni-ieMi*ppn>-'r»<M>-ir- 

p  CM  O   m^NONOr-BOHllMftCO 

xin»*-»'«»-'jfccinoooi>-^'Winoo>- 

lI'IOI'If'l'JIJM'litnNON'OHO 

Mpb>mtneMf>p  3  r-  p-  43  i*  »r 
Mr-moiooiMr-M-cMmi-ii-im 
i- «  D  o  c  r- inmif  h  m  -  i>  o 
POkocomo-ioo-p^o^mr- 

g 
tM 

t       i                                     ! 
r-polneo  -fni-<mmpK»"U><oppio-*'h-»<0»-« 
con-Pin«Ml*r»»-'<MP-inoenn)p-io-*-h--»m*r»e> 
»-icM<ncoe>coeoen^cor-iOf-n<iAi>»PfM"<iAiA>op 
coiAeniAcolOf-lA-or-plMeofMr-f-eMDeniO't'Ooj 

r-  o>  0  m  >o  oo 

A  CO  h"  CO  43  p» 

1         j 

10  43  >*  t-  )0  co 

1         1 

«■  >0  r»  f»  P» 

1 

r-  *  in  in  m  in  43 

o  r»  &•  co  >o  43 

»  r» 

—  mioin  oc>oio>o4r>f>tOMrr>iB't4444 

1            i   ■  i      1    :i    :l      1     ! 

1 

«M  O 

to  m 

43  >o 

CO  p 

!     I 

o  at  in  p  im  p 

O  in  p»  o  to  i-< 

1         1 

B  •*  O  P  IM  l*> 

J-  CO  P  45  CM 

co  in  p-  c  m 

r»  In  -« 

p-  •-■  ^ 

»-  t>  in  P- 

»\o»t> 

*  o 

>  in 

P   -»   l>  CM 

A 

en  m  <m  cm  f- 

ill!; 

i-Mifib-tNiAr-io^f'tomNN 
^mr-<MiAcnoor-psi-f>in»te>Pm{>co 

poo^hHh-oioch 


Nriltreib 
v*  in  im  co  oo 
o  h-  m  en  p 
rg  co  m  >»■  o> 


P  p  r- 
P  eo  co 


!    i 

m  •©  in 
im  en  >o 
p  o  in 
r»  •&  >c 


iNMfi 

It 

en  00  mm  S 

e>  m  >o  co 

t-  IM  lA  |A 

P»  <f  o  >c 


cooocoDor-oococo^.Lr^h-t-P-o 


■»  p  d-  o  r- 


|    •       .        .       •       •       »    I    .       •        o        ...       • 

kfeeirMt-Miflw^HrMeMw 


mr>oit 
m  »o  *f  m 

lA  »  ^>  Uf 
f-NO«> 


f-  &■ 

•»•  lA 

•0  •"• 
(M  CO 


0-  10 
-S-  P 

—  >o 

«  m 


Obm 
.*  ia  co 
r-  o  p 

lA  —  ~* 


<o  p 
p  o 

CM  ^i 


IMI>N 

en  tn  r- 
m  r>  ia 
co  rn  p- 


m  rn 

•o  o 

•*  r> 

o>  t» 


[  rr 

—  M-l-b-prnPN 

ONOHflH-tO 


r>  im 
en  o 

co  >o 


t-k>  P 
P  ^«  t» 

m  o  45 
in  >i  <p 


vO  r> 
<o  F- 

m  |m 


cof^r-B»oe>iooc<ir>aB» 

III!'!        ! 

MftefiOoltlftn-tl'l-fNlfiONO't 

o^<M«o«tm**coe>rMiAm-*ccco'*co 

I—  [>OcOP>*,Or>0Ke-"p»i-i'MmQ)'-'eM 

ONOOIMT.  ODooi/MMMMeiNtO 


fcooeo 

COMtMfl 
<t>  P  o-  •*  CO 


HHH«NNH«HIHNCfll"»H 


(-IHM^N^HH 


IM  *"  CO  CM  r*  IM  IM 


-tNHCNXHCeip.wlOHrtNnN 


POP 
"->  tn  m 
~>  r-  <o 


p  p  o 
«*  p  r~ 

p  t»  o 


p  o  p  o 

p  in  o  c 

■Ji  rt  o  -j- 


P  O  P  D 
cm  r>  eo  iO 

CM  IM   P  tM 


P  c 

<    CO 
•O  IM 


•  •  i  •  '     I 

I         i         I  !|l!  :         !        I  ! 

OPPPPPC3PPOOPOPPPPPDPPPPPCPCPPPCPC 

i>inr-'eneoc>'>jrc>'t-eMiniMeoOv>»inpcoh-pmpent-^>p>OeniArjr-0"-' 
P-i>rM43Pene>eniAp-lA«)->-ien»-e>iOtMrneop»tiMPt-en"->piAeMtn<riM 

h-0HHN«itenOffieo^0>Moo,tJ>)*l^N4/0,NHp'mf>jM'tNN'0 
rH^vOpr>-cof>-oc3e>>o<>inP>-iin'*tMOcot-j>0'*c>f~Pi>ejv4)enine><-i 


POP 

p  i>  in 
lA  P-  O 


P  P  P 

»■»  t* •  in  t~  v"  w~ *  ""T   C   C3 

pineMtn-j-iM-omen 


IO 
!A 
O 


L 


o  -o  in 

•-  m*  IA 
IMCN 


POO 
IA  IA  IM 


CO 


ONr»MO>t 
ia  tM  e>  >0  e  e> 

»N    K«    .         CO    -J 


©  O  O  C  O  o 

45  O  IA  lA  IM  P- 
en  IM   .$■  IA   00  IM 


>f  ia  e>  p. 

nT   IM  CM  >0 

CO  h  eeip. 


p  o  p  o 

•O  O  <M  O 
en  in  co  <5 


eo  •* 

CM  IM 


O  O 
e>  »f 

CM   O 


45  eo  >o  >*  en 

CM  O  O  P-  IA 

en  rl  IA  IM  mi 


O  O  O  O  O 

O   P-    P-COH 
—   CM    CM   —    O 


p-  •*  ^-  en 

p.  <f  ■-■  lA 
IM  CM  IM  IA 


"  •*  IM  P- 

45  en  in  e> 
en  >o 


COOPOOPOPPOOPPOOOOCOOODOOPDOOCOPPOCP 

iApooiMOpenaoooP-ooooocpoor-o«j-<fp-»r-.iAi-«aoin©oe> 

rM^r-lACOf>OOenkTr-eoiA«-"plA4tCP-PCMCOpCCP-045P45IMs»-'OpF-P-tacO 


•O  P-  o  0» 

ml  ■*   P»  IM 
IM  m  mi  rM 


o  o  P  o 

p  o  •-  o 
p  P-  —  o 


<o<N4•«•t*^>^c^oo^«l/^4l^n|tOl^^•l>«'"0'tto^-<^^l^•^hN<^Ncc>tl«^4■4)^>^4)«(>,\^|^l^|Ccl'•c)^J 
x3P->J*-"'rtcn^-p--Jp«'0O»fen>i-— ••ce>-»»cooe>>-ie>^-e^-ms}'4543fnentn<f»-i  fHC/iftr-o'XM'iHOOMMOf/HcuniACOCe/ 
^jot--  —  (Mp^.r~r>1-ir-<45rsir4       43<-<OlAeniAfMmtA       »««-iiM«-«»"i-iiMiMintMenk#-Oeo       tn»"iMenin"«>*r4mcoen*»~45>TCM-»<M»«iM 


I- 


I 


I 


egiA'45diMO<kroo4Sini^^eofnde>'-*'Oea^<t«indinNe>din^u>43e>com«op-p45in<»ixcooc^ 

^^llrll'l*eg«n^lfln^«owoHNcN«l^/oomoo«l<ll^o^^^oco't<*N**^lCC"0^4l^nll^■()e>^|J;<Np'>o4)<( 
P^IM45ChCOP*^OP45Pfgp*eoeninineBh-en*^<^<fOtn^c»»eoiniMeMi>C>rMCOiACOiApfM45PPi^03C&eni^ 
^"coocMiA-j-cMiMiAfMiAp-p-m       4}iApini^iniMixi^dinfMmf\ip>*cMr^>fr»coo^cofMP-inoo>ro<Meo-*^45t^(«»n 


•JM4-  »] 


m<   mi  ■-«    C4 


<—  «   CO   -# 


•i  cm  m  evi      r*  m 


*ON<tN«p-«Hf>r>NU>*l>NN*l'>Oin^O-*H4ioiAf(|^lf«4)^^i«4)HI»lir'«*l0  4)lflJj.O*N 

*4J*H^f>»'t»NOnNOfflP'iNO>-NO>l)H 
lAP-C0^43>OC'r-<OCcip--*CO^445'*lAP"»-'*MP--*«-< 
comenp-45'00'-'fr>e-"<*,"43lA-000>eniACO«»<*tMIM 
O  IM  CM  -O.  NC  ITISI  Mp-Min  (0tO  4)  lA  IM  O  •»•  -O  O 
•-<"4P"IAi-«mi-l  ••  IM 

COOOrtl/l»n«OHWH|«iNOOO>«IOI>0 
p-l  ml  ml  ml  ml  ml  r*imtmlm4m*mieiimt  ml  ml  mi         ml 


04Pt»lA«M«->*-tMcD 

«MP-i45in«*CMeo>f-*' 

l»r<OinONH<tO 
«AlA«»  IMOtMCO-O 
|      <r\m>  p-j      Ift 

I  !  I 

IO  (D  rA  *■>  ia -«  n  «-<  h 


tM  r> 
P  O 
en  >45 
P  M 

tn  ' 

i 

<ep.|fit04)l>OIMO>p.p-^OP-0>tN 
Orsicoo— i-OfneM— ico-pjni^noo 
en>OIMIMIM04PtniA"-iOvt   ^■-tlAi-i0x 

mtMiM      45«*p-m«-«fniA«ttn          •-.<-• 

j      j           i      i      i  *!      i 

1668 

21800 

~    2513 

34372 

14920 

45  *^  CO  •-• 

O  -0  cm  tn 
co  ^  m  im 
IM  «M  •*  IA 
•-4            rC 

| 

F-0 

iO 

—  ic  -j-  >o 

>-< 

m* 

mt  ml 
mi  r* 

ml 
ml 

-Q  O  O  O  mi 
tm  ml  ml  mi  ml 

oookooookt-toe 

<-4  ~i          MniNHNHNH 

ml 

ml 

neiine'ii'immi'iwniflnwnieie'ireienMmfftmniiirni'imnhmfiirt 

B.4,*  r4W  rix  I—  •—  HHWHHXl«rte<e«HHFiHH»<HHKH>«»H«r»nn>lr<><H«r<HH«rt><r<rtHHf<He<rt|HXHH»IB 


lO  PC 


I 


r-*  »4  r*  p«  .m 


i 


I 


t 


(OOOObOOOOOOODOOOOPOO 

OOCKlOMnOKlOiHlnKr-OONOOO 
«3OWOC0NN4)P'e/je>e>i>t>n4-'t(etit4) 
MNeof>o«p*HwH^»NHH(MNe>emrAm 
ieaoo«coox^^c>-c>^i>c>'i>c>c>iC>'i>oxc>'CP 


fSIIMIvllMPJNfMIMrMIMNtMrJIMfMIMIMfMIMIM 


IfM  IM  I 

I      I 


POO 

OAh 
>0  O  i-i 
P-  ©  ■- 
O  O  o 
■-•  IM  IM 
IM  tM  IM 


oo 

45  IA 

»-  IM 


oooDooooooooocoomtioooooopoooooooooo 

tn»»<MtA~4nin©o©o©©iAeMtn'Jpeo»"OiA©4>©m©©oooiA«o«-«-4rtn 

05C0CC00CK0''-'C0en©lAO©CIMtMIMIM45©eM»»45^-"^,OinP-'IM'>*4>»<IMtM«'l 

•xtMiMiMiMiMenin^iAiA>oi^ooiAiAtniA43r»i^r»p-eooa>-tntn-»K*^tAini4>irt 

0O000OO00O0O0O«""HH«H»i«H-»NrvNNNNNNIMN 
IMIMAjr4tMrMtMIMeMINIMrgfMIMfM«MtMIMeMr4IMiMIMrMIMIMIMIMIMr>IIM<MIM«MI>l 

-IMrMtMrgjIMtMIMtMIMrMIMrnlMrMtV 


oo 

IM  IM 
fMIMtMIMfSIIMIM"MIMCMtM»MIM«MtMIMIMIMIMIMtMr>l 


38 


I  £ 


o 
m  ! 
o 

of : 

3 
O 


r\  cm  >»■  .h  «•  — 
»  -»  r-  o  >r  -o 
-  c  P  -o  U-  — 

IMMN 

•  i  •     • 

tr»Kminmr0'0t,>m(*m 


o  A  k\  m  o  o  o 

1/1  p«  IfiNN  ^ 
O  D  C  r-  1M.1  ■» 
>0  to  lA  o  -o  r>  o 


P  o 


O    3  C    -"  »< 


SI  in  |-l  <-.  in  rr> 

-«  m  i-i  o  CO  O 


O  N 

m  u- 


r»  b  ■ 

ci  ro  i 

o  -.  I 

r»  O  i 


rr 


o sobopobo 


CD  M 

if\  in 
"M  ki- 
rn en 


IM  r- 

m  It 


■»  e  o  in  to  p- 

-Nfl  OOfrlD 
Sinrtl/Ml>« 


C  to  m  h* 

m  D  rs<  fo 

r»  to  ia  it 

■N  kt  «  (n 


">  - 
r>»  t> 
m  fM 


zb 


lA  CM 

eg  Mr 


4- 

*  cm  *> 

O   IA    r» 

00  CO  o 
AN* 


MNI>l«l 
M  G  •-•  CO 
3  <6  r-  CO 
SJ  4-  *  •* 


HM  CD  It 

(A  O  o  t> 

*0  *0  ro  in 

•  ■  •  •  \  • 

o  p  o  p 


30DOD 

-i*-  i*  a  cm 


o  * 

r»  o 


•0 
<>  CM 

in  p 


a  cm  -o 
■o  10  o 

OOM 

in  !o  o 


o  3  c  b  o  p  o 


M  cm  lo  co  U  r- 

3  rn  Kt  *o  rsi  p4  r> 

n  rt  h>  c  O  C  H 

j-  •-•  m  ■-•  cm  r-  io 

n  r»  it  m)  m  m 


co  it  fi  r-  m 

r-  N  in  m  -< 

r-  io  r-  o  r» 

o  co  m  tn  ■* 


i  m  m  a  t- 

I 


"-  1a"  -»  i 


j> 


»>  «  m  m  c  h- 1-< 

■"  M  r»  in  c  i*> 

o  ro  *o  co  f-  o  r- 

lf»  »0  P-  p  NO 


•OiJOC  Jl 
or-  o  v»  r- 
cm  m  f-  o  cm 
Nr-r-NO 


CM  •* 
CO  •« 

r»  «n 

>»  in 


o  P  o 


O  r»  W  -t 

Cor- 

OffiBO 

*>  co  H*  co 


in  o 
co  co 


3  O  O  O  O  p 

I      I 


o  o  o 

m  .*  f-  m  le  r*» 

o  co  in  o  o  o 

*  f-  o  O  f*»  -0 

i    • <•    •    •    • 

i  in  in  m  (ft  •* 


J*  r-  >-«  o  <-  «< 
kj-  in  *o  r-  o  cm 

f<lAKi40- 

rn  *  >»  -o  eg  cm 


-*  n  in  in  m  io  -o 


cm  p  <o  lo  co  r> 

*  In  .-  o  ~i  ** 
co  co  in  »-  cm  m 

<otr  it 


no  ol»obiMri*  sc  ifi  Nr*l<l  n  r~  ^  in  r- 
co^-imwoini-imco|nr-omf~--w-mpof>t> 

nnp-homxHON^NiMnO'i-oiflHBiM 
*p>o))»Np-ni»Hmcifti»lD*NCln  +  6'0 


^  o  o^fOco  •*f,»  n^ln^ 


3mKr~iMO  im  mnN"| 
ncf*,OrM>OrMm«»-coi->r« 

-  ^i^-cOprcocMr-W-cMcofM 


^c0m<Ci0r»h>coh-m|-lclO'OiO4)-A4> 


nr-rMmrncor*0'* 


co  *  m  It  o  m 

o  m  o»  &•  o  m 

>t  ec  c  t>  m  o 

co  in  ffi  io  m  if 


r-  cm  o 

O  CO   CM 

h-  *•  © 


f-eot-Kmeoeococo 


-oopoi-^   or-Nf-c>>r-3 


r 


3  O  p.  r- 


i    to: 


o 


•r  in  cm  co  co  o  i 

Cr*Cl  n  O  o 
Np  JM»CC 


i/\McsMNhcxo*Sc>b-'C)poh'Mi«ONO 
«t>n(oeri'0«rmnKi>fO'tmoincc»(|iri 
mr»fMminm<t^-<fco^i-«'OP*oDp*c>  'Omo 
<r»*oor>rjO'*NOH(<iiAHHMN-f-a)m 


-  C  In  r<i  U  o 


Ft 


3frNNhffiOO[^^(jlo|offEDflCD,0) 


>  m  m  co  to  ^ 


In  m 


.f-obciDNw 

»r-iOO»Op"M^rfOO>^rvOifiHHOO' 

n  o  ii  c  ft  o  it.  -oior-ioo^f^'Oxr>cooM>c>OD^ 

"•<0»MOO|fl»ltOIOr-DNICl>l/MAOOO> 


nit  o  n  *  n 
MinOtf  oo) 
•»r-0  Nrt  co 
eo  tn  O  rM  r-  in 


O  «t  O 

<r  e  o 
—  rM  in 
rg  CO  in 


•fp(Mr"")riF.l»»<MNr>rgpi-i)-iNNHf.-i|<iNp'<rl>-HHifoj 


oboe 

co  t-  d  f- 
o  c  t>  >t 


o  o  o  to  c  o 

ni  t>  m  rn  *t  O 
co  o  f-  fo  c  r- 


o  o  o  b  o  o 

r-  o  m  o  c  rM 
O  >o  >»  r>  >t  rg 


t»<MNr>i(\N'<fMrMr'iNM,fgrioii(\ifi-"|i«i-iirr«HNnrMN 
!  i  iii.' 


©ootoopooopcoooobcboo^bccoooDoboooocoQO^eoQOOC 
c>ro>oijcDi0^co^in#^rr»coov^r>r*rM^rMr^c>^rc>ccDr-oino*rvr*'Oc»orotnfMcor>'-*,^ocin 

NCN*Ol\IOr'lftNft'NiCOr1»l<>lftr-IM*Ol<l'"Cv>ONI'IOO'rNOMilHCif>Mt»ifNiei,>|ilO 


o  fO  m  o 
»-  ►-«  m  m 
cm  r>  CM 


f 


<si  r»  cm  o  •»•  >t 

cm  O  <o  ec  o  -t 

**  l-i  CD   s}-    CD 


in  o  r*  to  »t  »o 

CM  rM    -O  CM  ^J  CM 


eo  io  *  m 
o  o  r-  in 

MU\Nr«N|MN 


r^i*-*rr»r~0~>^r-f-'^rMCC3CD>->.™«-icoD>»»©rOi*rM'OC>t~»*r~mrM»*»»CMN.cr»00^«* 
r-^-»«mi-<io-oor»cooiocot>-or>coDi-i  m>trMOcDrM>0-tt>r»oot>'OrriCMO'-''tr-fM0» 


!    I 


•-<         r*         NOCOm>>4|M^i      CM^-CMnO         ^" 


POOOOOOOCOCOOOOOOOOOOOOCCOCOOOOOOOOOOCOOOOOCOOOOCOOCOOOCCCOCC 

inincM<)Oinin.  rMr^sCCr\jC>r>^ror-Nco^inooOrMOCrrioOOOt^DOOOOOOOOr»co^^o^r-in^o5rricooiCC-"00 
^f^cor^cM<'inc&rN(rninco»orMC>*^CMrM»Mr>rM^"Lncof>eoro^i^coin^*o^^or*oi\icoOcor*c^c^cM-t'Oo*-r^oo 


>t  eo  ■»■  «M  «t  «o 

O  r-  Mf  ~  —•  rri 
NONHNC 


.*  »t  r>  O 

-<  r~  -t  ** 

—  r-  o-  >-i 


r-  o  o  o 

*o>»m 

•H4  IMN 


r-  «-i  m  sf 
•O  <-  D> 


I 


m  m  ^  o  if* 
■JOCOx 

in  m  in  cm  m 


I 


r-  ^ 
o  -J- 


H*NC*  CO 

r»  m  it  -C 

~~   —  CM   — 


i  r-  >» 
i  m  m 
■  —  fM 


I 


•t  CM 

m  *t 
cm  in 


I 


r-  >t  r- 

-«   Kj-    — 


fj^*-«i\ir>^DC<iirir-*«i,i'-iO-'fOo>i>'f^i''»"i(iNi>-ui'Oiri'Or>o:cia! 


NOMo>fHr>>r>0Or->0'av>Nfij,0r<iOii)HQ>rgO 
omr>-ornor*mr-»'OOr»Orct>~cotAmooi>cr*r-> 
►oco       cri^«rMininw^rMcricon>t»""OM>rM<trM»«rMi-< 

I       m*  .  .9-4 


r•0•(llA•»••cool^^^col<lr-■Olnln^o*«^^l•0^*'<^ 


N^l^|r|*^ll•mNlflr1(^*^nBMND^|*NOOMOO*^'ll^OH^^Dltl»•f>ON■o-|NcrfC^«•»fl^'Ol>^lt*Nr-'0'0>Oo) 
O«TiM^c*cor^»tOC^CrMr*coi^r'%rri©h-rnw^»for^^c>coincMcgoKi>rMceincDinbcM»0OCrfce^ 

HitO'NiA'fNiMiANiiihMn       lOlnonr*nN"^HnNnN04Nnli^o«lfSN^>l<<a)•rortlog4^4^|<lnnOll^^<t^•c>4 
-<  •<  -»  m      >tivj>f      ««  r"      ni4|    mmmn  ~*      Hco>t      :     ci  n  k  tMm  «NniM      »-<fr( 

"  L!  I  .My|..|  !  i':- 1  !  M  i  I .  I  !  !  !  I  I  I  !  i  i 

<«BfMKtrM,*f^i>o»<c>KiMiAiiOO»r^cv«"rnOin»<co>*«"'*eoincMr^>t*<<)i*^"«o»"r^in>Oi*coi^ 


ODnn 

Ml*  CI  rl 


|Ar4NHrtr4<0iri   ^1  kt    <0HM 


I  ;  ! 

p-i  f*  p-l  ^  C 


poimooo-oooo 


•*  *t  o 

CM  •-•  CM 


I         I         I  I         I         I  I 

0"OOOOHiAc>iriMO>"<MnNa)DOr>sO»0 


O-O  O 


ID 

i 


I      I      i      I      •      !  I   '  !■     I      !•     I      !      I      I    -I      I     I     I      I     i     I.    !      I     !      I      !     I 

ninntn«i«inhnmnnmnrinmrnnnrtriM(rini«inhnn«n 

«KHr»H(«Hr-IHH»<r>H^"<HHN«f<HplHHl«»Hr<»>'<«HKH">rt««l"><H»iHHr<H»l«HH»<HHxr<»<H"<H»«M«< 


I  I 

oo  o  o 

ooon 
co  ©  m  o 

MtMOO 
CD  CD  CO  CO 


r 


o  o  o  o 

OMDO 
ONN-O 
O  x-  •-■  •— • 


c  o  o  o 
r^  «d  o  t> 


oo 
o  c- 


©oooooooooooooooooooooooooomoooooootoooooo© 
oocMOOoom~>oinm^rjin>"inin©ooooOinrMm<cD^©«np^oinogoooin 


,L 


0  0*00 
CMCMrMrM«MrMCMfMCMfMCM»M 


NO»c*»»n«c<n*»Oi8C>HHNOO«100'»«"enOinOOO«NNNiOON>t>Ox*0"^N*«J 

WH»<nH«NN^|^nmn^o«•<•-^NNNNNnn>flfl^no^<ou^lnlrllfl•o^^•^^colcortnn^>»M• 

OOOOOC>OOOOOOOOOOOOOOOOOCOOOOCCO^w^w»'*w^-.-i^l<-'rM«SICMtMrMTM 


o  o 

CM  CM 


OOOOOOOOOOOO— 

wH^.H^rNMNNNNNNNNNNNNNNNNrgrslNNNWIMNNNNNNNNNrilNiN 

NNNNNNNNNNNNNNNNC*lNNNNNNNNr*INr*JIMniNC*IfgMNrilNC\JNNNN 


:      | 

OO  oo  o 

co  ■>«  ■*  m  m 
•h  «m  cm  tr>  m 
m  m  in  m  m 
nj  CMTXitxif* 
cm  m  CM  CM  CM 
CM  CM  CM  CM  CM 


39 


3.1 


R50 


1  R50  finds  the  cross  correlations  of  Q50's  for  up  to 
25  stations.   This  is  done  by  first  calculating  the 
cross  correlations  of  the  annual  flows  (QA) ,  and 
then  generating  synthetic  series  of  flows,  using 
the  statistics  of  the  annual  flows.   From  the 
synthetic  series  of  annual  flows,  you  can  calculate 
Q50's  and  then  find  the  cross  correlation  of  the 
Q50's  (see  model). 

2  Calls: 

Load 
Outp 
Vcor 
Trans 
Tr 

Rowq50 
Gen 

Gauss 

Statl 

Interp 
Offset 

Stat2 

3a  For  each  pair  of  stations,  there  must  be  at  least 
three  years  when  both  stations  have  flows  greater 
than  0. 

b  At  most  70  years  can  be  represented.   i.e.,  you 
could  not  have  station  1  with  flow  years  1900-1960 
and  station  2  with  flow  years  1915-1975,  since  this 
would  be  a  spread  of  75  years. 
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4   There  are  two  possible  approaches.  Suppose  you 

have  three  stations.   Station  1  has  flows  from 

1950-1970,  station  2  has  flows  from  1950-1975,  and 
station  3  has  flows  from  19  55-1975. 

Approach  one  says  throw  away  the  years  1950-1954 
and  1971-1975.   Then  you  have  a  nice  solid  3  by  16 
matrix  with  no  missing  entries. 

Approach  two  says  why  waste  data.   For  pair  (1,2) 
use  1950-1970,  for  (1,3)  use  1955-1970,  and  for 
(2,3)  use  1955-1975. 

We  have  adopted  approach  two.   That  means,  for  each 
pair  (I, J)  we  not  only  have -to  find  the  cross 
correlation  of  the  annual  flows,  but  also  the  means 
and  std's  of  the  annual  flows  for  the  years  that 
stations  I  and  J  have  in  common.   (Since  the  cor- 
relation matrix  is  symmetric  we  really  only  consider 
pairs  (I, J)  where  KJ). 

5a  Input  flow  data. 

b  Calculate  and  print  means,  std's  cross  correlations 
of  annual  flows . 

c  Transform  to  log  space  for  calculating  synthetic 
flows.   Print  the  log  space  covariances,  means, 
and  variances. 

d  Generate  synthetic  sequences,  find  the  correlation 
of  the  Q50's,  and  print  the  correlations  for  se- 
quences of  length  LI  and  L2  (10,25). 

6    (See  "Vcor,"  "Tr,"  and  "Gen".) 

Suppose  we  have  two  stations  with  n  years  of  flow 
in  common. 

x1...xn,    2fi«««y-n-  We  find  the  means,  std's  and 
correlation  (Vcor) .   We  then  transform  to  log  space 
and  find  the  means,  variances,  and  covariance  (Tr)  .- 
Finally,  we  generate  two  new  sets  of  m  observations 
(Gen).   Call  these  new  sets  wi. . .wm   and  z^...zm. 

Then,  the  expected  mean  and  std  of  the  w's  =  mean 
and  std  of  the  x's,  and  the  expected  mean  and  std 
of  the  z's  =  mean  and  std  of  the  y's.   In  addition, 
the  expected  correlation  of  w  &  z  =  correlation  of 
x  &  y. 


41 


3.2 


We  find  the  Q50  of  the  w's  and  the  Q50  of  the  z's 
then  generate  new  sets  and  find  new  Q50's.   Finally, 
we  find  the  correlation  of  the  synthetic  Q50's. 

7   2/6/76  Raiffa 

8 


IY 

=   integer 

Do 

loops 

Do 

50  I 

= 

zero  array 

Do 

10  I 

= 

zero  array 

Do 

10  J 

= 

zero  array 

Do 

20  I 

= 

indexes  th 

year  of  flow,  if  99  next 
station 


indexes  through  stations  so  that  flows 
can  be  read 

Do  30  I   =  write  no.  of  flows,  mean,  and  std  for 
each  station 


Q 

= 

real 

array 

holds  flow  data 

XB 

= 

real 

array 

holds  means  of  annual  flows 

ST 

= 

real 

array 

holds  std ' s  of  annual  flows 
(see  *) 

=  real      array   if  I  <  J,  R(I,J)  =  corre- 
lation of  annual  flows  for 
stations  I&J.   If  I  >  J, 
R(I,J)  =  no.  of  years  in 
common  for  stations  I&J. 

=  real      array   holds  correlations  of 

Q50.   If  I  <  J,  B(I,J)  = 
correlation  of  Q50's  for 
stations  I&J  based  on 
sets  of  length  LI  (Ll  flows 
used  to  find  each  Q50) . 
If  I  >  J,  B(I,J)  =  corre- 
lation based  on  sets  of 
length  L2. 
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XB1 

real 

array 

holds  means  in  log  space 
(see  *) 

COV 

= 

real 

array 

variance  covariance  matr 
in  log  space 

Bl 

= 

real 

array 

not  used 

ANS 

= 

real 

array 

holds  variances  in  log 

Nl 


TM 


LI 


L2 


M 


=   integer   array 


LAB 

= 

integer 

array 

FMT 

S= 

real 

array 

XT 

= 

real 

array 

SL 

JC 

real 

array 

SM 

= 

real 

array 

YM 

= 

real 

array 

=  real 


integer 
integer 
integer 


NS 

= 

integer 

NY 

= 

integer 

NMIN 

= 

integer 

array 


space  (see  *) 

no.  of  flow  years  for  each 
station 

used  for  labeling  matrices 

variable  format  for  print- 
ing matrices 

true  expected  value  table 
(WW1) 

log  normal  expected  value 
table 

skew  category  values  (WWl) 

no.  of  observations  category 
values 

return  interval  category 
values 

LI  annual  flows. for  each 
Q50 

L2  annual  flows  for  each 
Q50 

M  pairs  of  Q50's  to  find 
the  correlation  of  Q50  for 
each  pair  of  stations 

no.  of  stations 

range  of  years  (NY  <_  70) 

suppose  the  stations  have 
flows  in  the  range  of  years 
1910  to  1975.   Then,  NY 
might  be  66  (or  greater) 
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IY 


=  integer 


VAL 

L 

SUM 
JSE 


=  real 

=  integer 

=  real 

«=  integer 


and  you  would  pick  NMIN 
s.t.  1  <_  10-NMIN  and  75- 
NMIN  <_  NY. 

year  of  flow,  i.e.,  if 
flow  was  in  1966,  IY  « 
66.   Later,  IY  is  reset  to 
(IY  -  NMIN)  the  index  into 
"Q"  the  flow  array.   IY  = 
99  means  end  of  station. 

the  flow  in  year  IY 

no.  of  pairs  of  stations, 
i.e.,  (NS(NS-l))/2 

average  correlation  of 
annual  flows 

seed  for  random  no. 
generator 


* (As  mentioned  above,  means  and  std's  have  to  be 
calculated  for  each  pair  of  stations  since  only 
the  years  present  for  both  stations  are  used. 

XB(I,J)  =  mean  of  flows  for  station  I  if  I  <  J 

XB(I,J)  =  mean  of  flows  for  station  J  if  I  >  J 

XB(I,I)  =  mean  of  all  flows  for  station  I). 
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3.3    R50 


f         Start   J 


0 


Load 


Read 

LI,  L2,  M 


Zero 
arrays 


Read 

NS,  NY,  NMIN 


Write 
information 


I  -  1 
no.  of 
stations 


6 


Read 
YEAR,  FLOW 


yes 


\f 


I  -  1+1 
next  station 


± 

Save  data 


A 
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3.3    R50 


Outp 
data 

Vcor 

annual 

correlation 

Write 
stati 
infor 

on 

mation_ 

Outp 

log 

means 


Outp 
log 
variances 


initialize 
random  no. 
generator 


Write 
average 
correlation 


BowqSO 
50  year 
corrs. 


Outp 
50  year 
corrs. 


Outp 
stds 


C  stop  ) 


Trans 
change  to 
log  space 
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3.5-3.7  Program  run  preparation 

The  following  is  a  complete  deck  for  this  program. 

1.  Job  card 

2.  System  control  cards 

3.  Source  code 

4.  WW1  deck 

5 .  Simulation  control  card 

6.  Input  data  control  card 

7 .  Input  data  cards 

8.  Label  &  Format  cards 

Input  preparation 

All  input  is  from  cards. 

Simulation  control  card. 

This  card  specifies  the  number  of  synthetic  annual 
flows  to  use  in  finding  a  synthetic  Q50,  and  the 
number  of  synthetic  Q50's  to  use  in  finding  the  cor- 
relation of  Q50. 

column    format    name-  description 

1-3       13       LI    no.  of  annual  flows 

per  Q50  (10) 

4-6       13       L2    no.  of  annual  flows 

per  Q50  (25) 

7-9       13       M    no.  of  Q50's  to  use 

in  finding  the  cor- 
relation 

*  LI  &  L2  <_  30,  M  <_  100 

Input  data  control  card. 

This  card  specifies  the  number  of  stations,  and  the 
range  of  years  of  flow  data. 

column    format    name   description 

1-2       12       NS    no.  of  stations 
3-4       12       NY    no.  of  years 
5-6       12      NMIN  minimum  year 

The  range  of  years  for  which  flow  data  may  be  present 
is 

NMIM  +  1  to  NY  +  NMIN 

*  NY  =  60  and  NMIN  =  10  implies  1911  to  1970 
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Input  data  cards. 

card    column    format 


1-2 

3-7 
1-2 
3-7 


12 

F5.0 

12 

F5.0 


description 

year;  1st  year  of  flow 

for  the  1st  station 

flow 

year;  next  year  of  flow 

flow 


1-2       12       year;  last  year  of  flow 
for  the  1st  station 
flow 

end  of  station  card 
year;  1st  year  of  flow 
for  the  2nd  station 

3-7       F5.0     flow 


3-7 

F5.0 

1+1 

1-9 

"999999999" 

1+2 

1-2 

12 

1-2 


12 


3-7       F5.0 
K+l       1-9   "999999999" 

Label  and  Format  cards. 


year;  last  year  of  flow 

for  the  last  station 

flow 

end  of  station  card. 


These  cards  control  the  labeling  and  formating  of 
matrices  by  subroutine  "Outp."   For  each  call  to  "Outp" 
(8  calls  in  all)  you  need  a  Label  card  followed  by  a 
Format  card.   "Outp"  then  prints  a  matrix  using  the 
label  from  the  Label  card  and  a  run  time  format  from 
the  Format  card. 


Label  cards 
column 

1-80     20  A4 
Format  cards 

column    format 
1-80 


format     description 

label  for  the  matrix 

description 
20  A4      run  time  format 


*  The  Label  and  Format  cards  actually  used  are  listed 
below . 
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1  MASS  INPUT  DATA 

2  (16,18F7.0) 

3  COR  MATRIX  R(I,J)  =  COR  OF  I  AND  J  IF  KJ 

AND  =  #  OF  YEARS  IN  COMMON  FOR  KJ 

4  (16,18F.3) 

5  MATRIX  OF  MEANS  X(I,J)  =  MEAN  OF  I  IF  KJ  AND 

THE  MEAN  OF  J  IF  I>J 

6  (16,18F7.1) 

7  STANDARD  DEVIATIONS  (SEE  MEAN  MATRIX) 

8  (16.18F7.1) 

9  LOG  SPACE  VARIANCE  COVARIANCE  MATRIX 

10  (16.18F7.4) 

11  LOG  SPACE  MATRIX  OF  MEANS 

12  (16,18F7.3) 

13  VARIANCE  IN  LOG  SPACE  (SEE  LOG  MEAN  MATRIX) 

14  (15,1X,18F7.4) 

15  COR.  MATRIX  FOR  Q50   KJ  =  10  YEAR  SETS,  I>J  = 

25  YEAR  SETS 

16  (15,1X,18F7.3) 


Output 

Output  is  all  to  the  printer,  and  most  of  it  is  printed 
by  subroutine  "Outp"  using  run  time  formats.   I  will 
just  list  the  major  sections  of  printout. 

A.  NS,  M,  LI,  L2   (see  Simulation  control  card  &  Input 
data  control  card) . 

B.  Input  data  matrix   (Outp) . 

C.  Statistics  of  the  stations. 

line    column    format     description 

1        1-8       18       no.  of  flow  years  in  1st 

station 
9-18     F10.2     meah  flow  of  1st  station 
19-28     F10.2     std  of  1st  station 
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line 

column 

format 

NS 

1-8 

18 

9-18 

F10.2 

19-28 

F10.2 

description 

no.  of  years  for  last 

station 

mean  of  last  station 

std  of  last  station 

D.  Annual  correlation  matrix  (Outp) 

(I, J)  =  KJ   correlation  of  station  I&J 

I>J  no.  of  years  in  which  stations  I&J 
both  have  flows. 

E.  Number  of  pairs  and  average  correlation. 

F.  Means  of  flows  (Outp) . 

G.  Stds  of  flows  (Outp) . 

H.   Log  space  covariances  (Outp) . 

I.   Log  space  means  (Outp). 

J.   Log  space  varinaces  (Outp) . 

K.   Statistics  of  the  simulation.   There  is  one  line 

of  statistics  for  each  pair  of  stations.   Say  there 
are  NS  stations,  then  the  pairs  are 


(1,2)  (1,3) 
(2,3) 


(1,NS) 
(2,NS) 


(NS-1,NS) 


NS (NS-1) 

= pairs  in  all. 


line 

column 

format 

1 

2 

1-3 

13 

4-6 

13 

7-13 

F7.3 

14-20 

F7.3 

21-32 

F12.1 

description 

headers 

pair  (I, J)  actually  (1,2) 

I 

J 

correlation  based  on  LI 

annual  flows  per  Q50 

correlation  based  on  L2 

annual  flows  per  Q50 

mean  Q50  for  station  I 

and  LI  annual  flows 


50 


line 


coli 

jmn 

fOCTIU 

it 

description 

33- 

-44 

F12 

1 

mean  Q50  for  station  J 
and  LI  annual  flows 

45- 

-56 

F12 

1 

std  of  Q50  for  station  I 
and  LI  annual  flows 

57- 

-68 

F12. 

1 

std  of  Q50  for  station  J 
and  LI  annual  flows 

69- 

-70 

F12. 

1 

mean  Q50  for  station  I 
and  L2  annual  flows  per 
Q50 

71- 

-82 

F12. 

1 

mean  Q50  for  station  J 
and  L2  annual  flows  per 
Q50 

83- 

-94 

F12. 

1 

std  of  Q50  for  station  I 
and  L2  annual  flows 

95- 

-106 

F12. 

1 

std  of  Q50  for  station  J 
and  L2  annual  flows 
like  2  for  pair  (1,3) 

NS(NS-l) 


+  1 


like  2  for  pair  (NS-1,NS) 


Summary  of  statistics, 
column    format 


1-5 
19-32 


40-53 


F5.0 
F14.4 


F14.4 


description 

no.  of  pairs 

average  correlation  of 

Q5  0's  based  on  LI  annual 

flows  per  Q50 

average  correlation  of 

Q5  0's  based  on  L2  annual 

flows  per  Q50 


M.   Correlations  of  the  Q50's  (Outp) . 
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SKEW 


4.1 


1  Finds  the  average  skew  of  Q50  for  each  of  11  states 
(15  stations  per  state).   These  values  are  used  in 
Big  basin. 

2  Calls: 

Load 
Interp 

Offset 
Instd 

Offset 
Stat 
3 

4  We  have  all  of  the  arguments  needed  for  "Interp" 
stored  on  cards.   Read  them  in  and  use  "Interp"  to 
find  the  new  unbiased  return  interval.   Then  use  this 
as  input  to  "Instd"  to  find  the  coefficient  for  the 
std  (Q50) .   From  the  mean  and  std  of  Q50  we  find 

the  skew. 

5  For  11  states 

For  15  stations 

Read  data 

Calculate  skew  (Q50) 

Write  information 
Calculate  mean  and  std  of  skews 
Write  information 
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8 
4.2 


«?w^w  _/  std(Q50)  \3     ,/  std(Q50)\ 
Skew  =  \mean{Q56))   +   3(mean(Q50)) 


2/20/76     Raiffa 


1 

2    Do  loops: 

Do  20  J  =  indexes  through  states 

Do  10  I  =  indexes  through  15  stations  per  state 

holds  true  expected 
value  WWl  table 

holds  log  normal  expected 
value  table 

holds  log  normal  std 
table 

holds  skew  category  values 

holds  no.  of  observations 
category  values 

TM    =   real      array   holds  return  interval 

category  values 

LAB   =   integer   array   state  name  for  labeling 

GM    =   real      array   holds  15  skews 

1ST   =   integer  holds  state  no. 


XT 

= 

real 

array 

XL 

= 

real 

array 

SL 

= 

real 

array 

SM 

cs 

real 

array 

YM 

= 

real 

array 

integer 

array 

real 

array 

integer 

integer 

real 

real 

=   integer  holds  no.  of  observations 

for  "Interp"  "Instd" 

G     =   real  skew  later  C.V.  of  Q50 

XB    =   real  mean  in  log  space 
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STD 

= 

real 

YEAR 

= 

real 

T50 

= 

real 

std  in  log  space 

no.  of  observations 

return  interval  for 
"Interp" 

TNEW  =   real  unbiased  return  interval 

output  by  "Interp"  input 
by  "Instd" 

coefficient  from  "Interp" 

coefficient  from  "Instd" 

log  space  Q50 

log  space  std  (Q50) 

Q50 

std  (Q50) 

skew  of  Q50 

mean  of  the  skews 

std  of  the  skews 


CO 

■ 

real 

CL 

= 

real 

XI 

« 

real 

X2 

= 

real 

EX1 

= 

real 

EX2 

IE 

real 

Gl 

= 

real 

GXB 

S 

real 

GSTD 

= 

real 
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4.3  Skew 


f      Start  J 


Load 


0 


j  -  i 


Read 
state  name 


Write 

state  name, 
titles 


I  -  1 


Read 

station 

information 


YEAR  =  no.  of 

obs. 
T50  ■  return 
interval 


/-> 


Interp 


Instd 


Calculate 
mean ,  std 
of  Q50 


Write 
statistics 


save  skew 

in  GM 


B — «■ 


Write 

skew  stats. 


-4- 
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4.5-4.7 


Program  run  preparation 


The  following  is  a  complete  job  deck  for  this 
program. 

1.  Job  card 

2.  System  control  cards 

3.  Source  cards 

4.  WW1  deck 

5.  Label  cards 

6.  Data  cards 

7.  Repeart  4  &  5,  10  more  times 

Input  preparation 

All  input  is  from  cards.   A  combination  of  4  and  5 
(Label  and  Data)  is  needed  for  each  state  to  be  pro- 
cessed.  The  data  cards  come  from  "Reduce"  and  there 
are  15  cards  per  state. 

Label  card. 


column 


1-80 


format 


20  A4 


description 

state  name  plus  whatever 
label  you  want 


Data  cards  (15  per  state) 


column 

format 

description 

1-8 

18 

station  no. 

9-10 

12 

state  no. 

11-12 

12 

no.  of  flow  years  (sample 
size) 

45-51 

F7.4 

raw  space  skew  of  the 
annual  flows 

52-58 

F7.4 

log  space  mean  of  the 
annual  flows 

59-65 

F7.4 

log  space  std  of  the 
annual  flows 

Output 

Output  is  to  the  printer, 
there  is  a  set  of  output. 


For  each  of  the  11  states 


For  each  state 
line    column    format 
1        1-8     20  A4 


description 

state  name  and  label 
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line 

column 

format 

description 

2 

blank 

3 

headers 

4 

1st  station 
state 

for  this 

3-10 

18 

station  no. 

11-18 

18 

state  no. 

19-26 

18 

sample  size 

27-40 

F14. 

.4 

log  (Q50) 

41-54 

F14. 

.4 

log  (std  of 

Q50) 

55-68 

F14. 

.4 

Q50 

69-82 

F14, 

.4 

std  of  Q50 

83-96 

F14. 

4 

unbiased  return  interval 

97-110 

F14. 

.4 

C.V.  of  Q50 

111-124 

F14. 

,4 

skew  of  Q50 

18  same  as  4  but  for  last 

station  in  the  state 

19  blank 

20  blank 

21  .29-42     F14.4     mean  of  the  skews  of 

the  Q50's 
43-56     F14.4     std  of  the  skews  of 

the  Q50's 
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5  NYEARS 

5.1 


This  program  finds  the  average  no.  of  flow  years 
reported  per  station  for  stations  in  basins  of 
<  50  mi 2.   For  each  state,  three  numbers  are 
reported. 

2 

1  number  of  stations  (<  50  mi  )  in  that 

state 

2  total  number  of  flow  years  for  the  above 
stations 

3  average  no.  of  flow  years  per  station 

The  average  no.  of  years  per  station  is  needed  for 
Bigbasin. 


3a  Only  interested  in  states  with  state  #  <  60  (not 
Puerto  Rico) . 

b  All  records  of  a  station  are  contiguous. 

c  A  blank  flow  record  means  a  missing  observation 
not  a  0.0  flow. 

2 

4   If  a  record  has  basin  area  >  50  mi  or  blank  flow, 

then  skip  it. 

Otherwise,  if  the  new  record's  station  #  is  the 
same  as  that  of  the  previous  record  accepted  for 
that  state,  add  one  to  the  total  no.  of  flow  years 
for  that  state.   If  the  new  record's  station  #  is 
different  from  that  of  the  previous  record  accepted 
add  one  to  the  no.  of  stations  in  the  state,  add 
one  to  the  total  no.  of  flow  years  for  the  state, 
and  update  the  "last  station  #"  for  that  state. 

5 

6 

7    2/22/76  Raiffa 

8 
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\ 


5.2 


Do  loops 
Do  10  I  * 

DO  10  J  > 
Do  20  I  ' 

Do  40  J  ' 
Do  30  K  = 
Do  50  K  = 


XBL  =  real 


zero  arrays 

zero  arrays 

100  sets  of  10,000  records  (in  the  test, 
2  sets  of  10,000) 

100  sets  of  100  records 

examine  each  of  100  records 

write  no.  of  stations,  no  of  years,  and 
average  years  per  station,  for  each 
state,  for  the  records  read  to  date 


no.  of  stations  in  state 

no.  of  flow  years  in  state 

1st  half  of  most  recent 
station  #  processed  for 
that  state 

2nd  half  of  station  # 

data  matrix  (100  records) 
FDATA  (1,  I)  =  1st  half  stat- 
ion # 
(2,  I)  =  2nd  half  stat- 
ion # 
(3,  I)  =  state  # 
(4,  I)  =  basin  area 
(5,  I)  =  flow 

set  to  blank,  and  used  to 
test  for  blank  flows 

state  # 

1st  half  of  station  # 

2nd  half  of  station  # 

no.  of  records  processed 

average  no.  of  years  per 
station 


Do  60  K 

write  data 
records 

FSTA 

= 

real 

array 

FYR 

= 

real 

array 

FRL 

= 

real 

array 

FR2 

B 

real 

array 

FDATA 

= 

real 

array 

IN 

= 

integer 

XI 

= 

real 

X2 

e 

real 

XI 0 

= 

integer 

XA 

= 

real 
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5 . 3    Nyears 


f    Start    J 


initialize 


I  -  1 
Blocks  of 
10,000 


J  -  1 
Blocks  of 
100 


Read  \ eof 
(10)  ) > 

vFDATA 


^ 


k  -  1 
100  records 


0 
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5.3 


Nyears 


■4- 


yes 


^ 


yes  y 


state  no. 
station  no. 


V 


same 
station 


yes 


->- 


± 


new  station, 
one  more 
station  in 
state 


one  more 
flow  year 
in  state 


k  »  k+1 
next  record 


85 


5.3    Nyears 


next  block 
of  10,000  "" 
records 


find  no.  of 
records 


Write 
information 


All  records 
processed 


find  no.  of 
records 


Write 
information 


r~  stop    j 
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5.5-5.7  Program  run  preparation 

The  following  is  a  complete  deck  for  this  program. 

1.  Job  card 

2.  System  control  cards 

3.  Source  code 

Input  preparation 

Input  is  from  a  magnetic  device  associated  with 
unit  10.   (See  USGS  Peak  Flow  File.) 


column 

format 

description 

1-4 

A4 

1st  half  of 

station  no 

5-8 

A4 

2nd  half  of 

station  no 

66-67 

F2.0 

state  no. 

68-77 

F10.0 

total  basin 
area 

drainage 

112-115 

A4 

flow 

Output 

All  output  is  to  the  printer.   A  set  of  output  is 
printed  after  every  10,000  input  records,  and  a  final 
set  is  printed  after  End  of  File  on  the  input. device 
(unit  10) . 


Each  set 


line 


column 


1-8 


1-8 

18 

9-22 

F14.4 

23-36 

F14.4 

37-50 


format    description 

18      no.  of  input  records  read 
so  far  (this  will  be  a 
multiple  of  10,000  except 
for  the  last  set) 
state  no.  (1) 
no.  of  stations  in  state 
no.  of  flow  years  for 
state 
F14.4    average  flow  years  per 

station  same  as  2  for 
state  no.  2 


61 


same  as 
no.  60 


2  for  state 


There  are  some  lines  for  which  there  are  no  states 
(no  state  with  that  state  number) .   These  lines  are 
all  zeros. 
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6.1 


SAMP 


1  Used  for  exploring  the  instability  of  Q50.   A 
station  with  61  years  of  flow  data  is  found.   A 
set  of  N  flows  is  constructed  by  sampling  with 
replacement,  and  its  unbiased  Q50  is  calculated. 
After  100  such  sets  of  N  are  processed  the  mean 
and  std  of  the  Q50's  are  found.   This  is  done  for 
N  =  5,  10,  25. 

2  Calls: 

Load 

Calc 

Gen 

Rnd 

Statl 

Interp 

Offset 

3 

4   Subroutine  "Calc"  handles  almost  all  of  the  work. 
"Samp"  merely  inputs  the  data  (the  61  flows)  and 
calls  "Calc"  3  times,  corresponding  to  the  3  N 
values  5,  10,  25.   "Calc"  generates  the  100  sets, 
finds  the  Q50's  and  the  mean  and  std  of  the  Q50's. 

5 

6 

7   2/24/76  Raiffa 


8 
6.2 


2   Do  loops 

Do  10  I  =  index  to  read  61  flows 
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3  XT 

= 

real 

array 

XL 

= 

real 

array 

SL 

= 

real 

array 

SM 

= 

real 

array 

YM 

= 

real 

array 

TM 

- 

real 

array 

DATA 

S 

real 

array 

JSE 

= 

integer 

true  expected  value  table 

log  normal  expected  value 
table 

log  normal  std  table 

skew  category  values 

no.  of  observations 
category  values 

return  interval  category 
values 

61  flow  values 

seed  for  random  no. 
generator 
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6.3  Saqp 


f    Start   J 

Load 

^Read 

DATA 

Write 

I,  DA' 

EA(I) 

JSE  «  65549 

Calc 

Calc 

Calc 

r  stop  j 
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6.5-6.7  Program  run  preparation 

The  following  is  a  complete  deck  for  this  job. 

1.  Job  card 

2.  System  control  cards 

3 .  Source  code 

4.  WW1  deck 

5 .  Data  cards 

Input  preparation 

All  input  is  from  cards. 

Data  cards. 

There  are  61  data  cards.   Each  card  contains  one 
maximum  flow  figure. 

columns    format     description 

1-5       F5.0     flow 

Output 

Output  is  to  the  printer.   There  are  4  sections  of 
output:   data  listing;  and  3  sets  of  statistics. 

Data  listing. 

This  is  merely  a  listing  of  the  61  input  flows. 

line    column    format     description 


1        1-8 

18 

observation  no. 

1 

9-22 

F14.4 

flow 

61       1-8" 

18 

observation  no. 

61 

9-22 

F14.4 

flow 

Statistics  set 

1. 

In  the  first  set  of  simulations,  5  annual  flows  are 
used  to  calculate  each  Q50.   There  are  100  lines,  cor- 
responding to  100  Q50's,  plus  one  summary  line. 


100 


line 


column 


1-5 
6-19 
20-33 
34-47 
48-61 
62-75 
76-89 
90-103 


format 


15 
F14 
F14 
F14 
F14 
F14 
F14.4 
F14.4 


description 

statistics  for  1st  simu- 
lated Q50 
I   (1) 

mean  of  annual  flows 
std  of  annual  flows 
skew  of  annual  flows 
mean  of  log  (annual  flows) 
std  of  log  (annual  flows) 
coefficient  from  WW1  table 
Q50 


100  statistics  for  100th  Q50 

101  1-8       18       no.  of  annual  flows  per 

Q50  (5) 
9-22     F14.4     mean  of  Q50's 
23-36     F14.4     std  of  Q50's 
37-50     F14.4     skew  of  Q50's 

Statistics  set  2. 

Exactly  like  statistics  set  1  but  with  10  annual 
flows  per  Q50. 

Statistics  set  3. 

Exactly  like  statistics  set  1  but  with  25  annual 
flows  per  Q50. 


101 


!«  o  © 

|CO  o  o 

i  IC  o 

ICO  IO  O 

O  O  o 

|->  IO  O 

o  o 


II 

an 
ii/> 


!3    I 


1 

J  « 

I 

y 

t-| 

</■> 

*sy 

'  UJ 

O' 

'  o 

O 

1  in 

II 

1- 

p«-  o  >  < 

QUIll 
-<.■->: 
C  -  II  i 
>-<  OZ  i 
N  o  is 

O  (J}0. 

—  (-1      I 
0:0 

CD  O  UJ 
'  O  U.  X 

-J      |UJ  ; 
O        I 

C  UJ  t- 
IX  X  K 

<  UJD 
!</>  ;u_ 
'  V  <X 

I        i 


o  00  o 
o  00  © 

m  *J/  ia  *© 
O  OO  Oi 
OOOO 

o  00  c 
©  00  o 
o  00  o 


oi  u      i 


—» 

CD 

0  u. 

01 

H 

—4 

Z 

n 

LL 

O  UJ  0 

0 

~4 

UJ 

v? 

*~» 

or 

II 

l/l 

•> 

UJ 

*  0 

M 

_i 

CO 

1— • 

CD 

H 

v-> 

fc 

UJ 

* 

4 

»SJ 

-I 

CD 

*+ 

as 

U, 

IS) 

II 

n 

■x. 

CO 

Z  -I 

0  u. 

CO 

0 

O 

* 

UJ 

0 

~* 

or 

co 

UJ 

•■ 

II 

10  0 

-1 

_>  <\)  0 

or 

<*-- 

UJ 

•* 

II 

ac 

*» 

_• 

_J 

O  O 

^* 

O  UJ 

II 

«-i 

a' 

CO 

» 

_i 

0 

O 

—- 

O 

O 

H 

• 

(M 

CC 

*"» 

■=» 

O 

f> 

b 

Q 

« 

O 

» 

» 

00 

"3 

CC  < 

_ 

II 

—  II 

I—:  II   1— ; 

=>'►-  3 
o  =>  o 

«/>;C  o1 

ViO  >-j* 
></>•>•  to 

r  i§ 

o;o  a 

DiQo:z 

t-ji  e.iv> 
zoz  >■ 

mZS'M 

oro  o  • 
0-10.  r>  1- 
v>  t/>  </>  or 
W  V  o 
w  to  w  u. 
X  X  X  >» 

X,  x  x,-v 


•» 

*  # 

i 

1 

1 

* 

* 

*' 

• 

■» 

*' 

! 

;       i    • 

# 

*; 

■       1    * 

* 

•  ' 

1 

1       1    • 

* 

*' 

1    * 

• 

<  • 

1 

1    * 

•» 

0  » 

1 

1    » 

* 

•  • 

* 

« 

•"  • . 

* 

* 

04  *    • 

* 

« 

» ■ 

• 

* 

Z  ♦ 

1 

* 

* 

O  # 

1    * 

* 

M  « 

* 

# 

VI  * 

* 

•6 

Ct  ♦. 

* 

* 

UJ  • 

* 

* 

>  * 

♦ 

*- 

* 

. 

* 

* 

£  * 

.- 

* 

* 

0  * 

* 

* 

*i 

* 

« 

#! 

• 

• 

*. 

* 

# 

*.! 

* 

• 

•  1 

« 

* 

*; 

* 

» 

» 

* 

•K 

*i 

* 

» 

*! 

• 

■h 

* 

« 

« 

*, 

* 

«■ 

•i 

• 

■» 

* 

* 

* 

», 

* 

# 

*l 

* 

s 

*l 

* 

* 

#: 

* 

# 

#1 

* 

■r- 

* 

• 

* 

• 

* 

* 

* 

* 

# 

» 

* 

♦ 

• 

* 

♦ 

* 

* 

* 

* 

» 

* 

* 

* 

* 

• 

* 

•e 

* 

* 

# 

* 

* 

c 

•O  * 

* 

* 

f~  * 

* 

•» 

O  » 

* 

* 

•-  * 

* 

* 

* 

t 

• 

» 

»  » 

! 

* 

* 

<0  * 

# 

e- 

*VI  » 

i 

* 

* 

*l 

! 

* 

* 

as  *{ 

i 

* 

» 

UJ  * 

1 

* 

•» 

u.  *■ 

1 

* 

* 

* 

i 

* 

* 

*! 
*i 

I 

* 
* 

* 

*: 

* 

« 

CO  # . 

* 

■» 

r\  • 

• 

* 

•  • 

* 

* 

0  * 

* 

♦ 

•-  * 

0     * 

* 

•  ♦ 

!    uj      * 

* 

>»•  ♦ , 

</>,     • 

» 

•-  •• 

1    </>     * 

* 

* 

: 

1     <      * 

* 

O  « 

0.      * 

* 

UJ  #. 

1 

'       i     * 

* 

t-  ♦• 

1 

1       1    * 

«■ 

a.  *  ■■ 

' 

i            * 

* 

<  * 

1 

# 

•* 

»-  *■• 

' 

!       i    * 

* 

v>  *■ 

l    » 

♦ 

*' 

1 

;         * 

■» 

• 

j 

1         • 

* 

* 

1 

i     >   * 

■» 

* 

# 

*• 

* 

'-     H     ♦ 

» 

• 

i 

JO  UJ         * 
JC  V)'        * 

» 

• 

1 

* 

*, 

i 

jc  0:     # 

« 

* 

1 

0  <■     * 

» 
* 

» 

1 

•    0     * 

IUJ  _J          * 

•» 

*' 

;S    »\       * 

•> 

* 

!o  a1     » 

■0 

*; 

to  z      « 

» 

• 

1 

»-    I 

«.!<;# 

* 

#1 

!z  oi 

X      IQ  io|       • 

* 

*; 

z<->  z 

3    :z   •'    * 

<■ 

•  i»- 

<~:CC   3 

c  z-o  ol     * 

» 

#  oc 

_i  0,  a. 

3  ►*-:o  0      * 

« 

•    O  lAUSI  VI 

W«        C-1    •  # 

* 

•  lit 

>:>  v 

>-  V  1    >I(M  * 

+ 

*, 

nn/i  wi 

>«  «<»      etio  ♦ 

» 

*l 

>0    «o  « 

* 

*! 

O'O  0: 

0  Ouj  r»lo  # 

» 

*i 

KI»->H 

•-  t-lt-  rrtla.  ♦ 

* 

#' 

1          , 

D  (M»n  * 

* 

*>CvOQO| 

O  O'O  «        • 

* 

«  z 

UJ  UJ  UJ 

UJ  UJ  UJ   •*  i  II     # 

* 

«!< 

»— 1*—  t-l 

»-  »-lX  «->jC0  • 

* 

*ivo  <|<  <| 

<  <  uj  1-1O  * 

* 

« 

(J  <_>  0 

00       »lz  * 

■c- 

•  iee 

OiO  Oi 

O  O-to  K        • 

* 

♦  IO 

_i_i_i 

_)  _i  <  inlor  * 

* 

*|U. 

_i  -J  _/ 

_J  _l  S  OiUJ  * 

-» 

#1 

<K  •<] 

<  •<.      •«!*«» 

* 

0.  •»;  • 

] 

to.  H      * 

•* 

Z  *iu 

IUJ  !/):_!  # 

«• 

<  #'0 

1 

►-  VIO  • 
NM<VIV)i>  t 

# 

V:    «,_! 

«-•;<-<  0 

* 

*  ■  _i  i/v  03  O! 

O  -O             |        • 

» 

CO  *i< 

««>,«  ~i 

•*»«i  1                « 

•» 

O  »! 

1        • 

•it 

*  -o  r-if<-  n 

r^r-  rg  tnir  • 

* 

#m 

nnn 

<H  !•*.*■  CO    CO  * 

« 

*<n 

MrgrsflMiM^MlM* 

■» 

*,LL 

U.U.U.U.U.U.U.U.* 

* 

*    UJ 

uj  uj  uj;uj  uj.oi  uj  uj  * 

* 

*  *i 

*-) 

H* 

"1 

1 

1 

it  • 

•  •  :* 
•# 
'• 
>• 
i* 
I* 

z  —  » 

O  UJ  • 
h-  • 

l»  <■* 

UJ  Z  • 

«  *•>  » 

X  * 

xt  O  « 

co  ac  * 

<m  o.  # 

,-  a.  « 

<  # 

•»■# 

OM# 

(Ml* 

X     •<» 

>»■  <M|# 

CO  «|« 

• 
I* 
OH.* 
UJ  I* 
K» 
3  «J>I# 
_    OI* 

# 

I-  (L'» 

in  iui* 

CO;* 

r»  o|* 
•o  ■»  * 

M  I* 


*  1* 

»  I* 

I* 


o  ©  © 

0100 

f-.CO  o 

do  o 

O'O  © 
Ol©  o 

Or©   O 

©00 


!         I 
j 

i      ! 


I 


CO 

m 

* 

* 
* 

t     I! 
1* 

O       I* 


'# 
I* 
# 
l« 
I* 
I* 
* 
I* 

!# 

1* 
* 


I* 
I* 
I* 
I* 

l« 

It 

I* 

Cd'» 


* 

I* 

►"■* 
O  ;• 

K  • 

or      * 

o    I* 

(/)'* 

a.  a>* 

UJO'* 

*-  xl» 

b>)  UJ* 

I* 
I* 

I* 
!# 
i* 

*  *;* 


I  in 
10 

io 

— ._! 

t-  o 
ori— 
o  11 

U.I0. 

»lto 
*-!►" 
-J,Q 

—  |UJ 
II  t  «-0 

OIO 
ZK 
OjO 
<->,-! 

•UJ 

CCHJ 

ujI  11  : 
o:z  > 

<!!/>  O 

010  < 

-j:     o 

11  -j 
z|c  H 

OlO  UJ 

0-1       X 


o     z 

uj  z  o 


O  V  O 
O  to 

XXX 

XIX  X 


o  o  c  o  o  o 
o  010  010  o 

O"  MI1'-»  Ifl 


o  ©!c  o 

O  Ol©  o 

o  o'o  o 
0000 


UJ 

SI 

"  i 
UJ 

Si 

VI' 

or  id 
x  -1; 

V>  COj 
II      M 

a.- 

10  rv 
-•  >i| 

O  n  I 


o  o 
o  o 
©o 


0    IM 

ujlc^ 

Ml* 

bOICD 

XT  1  » 
-IltD 

eciu. 
•  II 

<lz 

coiu. 
u.  o 

N  Iuj 
ZlOC 

u_;  •• 
ol© 

UJ  CO 

or  U 

CilO 

fOIUJ 

11  Li 
jh> 
011 
ujieo 
or  10 
-1:0 
-1  or:     — ;  » 


ot  — IZ 

O      DlH 

U.  CIV) 
OI> 

<->   OiV) 

*iH 

v>  M  :z 

u   ►-'< 

z  ojz 

V)  OO 

O  V)|0 

SI 

o!§ 

O  Oi 

a     1— 

Kl© 

co  O'O 
»->  o:u. 
_j  -J  ir\ 
t/>  v>o 
>  >ih 
t/i  «/>  u. 
X  x.x 

X  XIX 


II  - 

C0|>M 

o!  ► 
O:  » 
•  ico 
<l— 
11  1 11 

« —  !•— 

olo 
>!> 

mivi 


OO 

olo 

I 

— I- 

O'O 

©I© 
u.  u. 

O'O 

►-II- 

U.IU. 
XX 

XlX 


.o-:1 


»  •: 


o  o  1 


OiO  1 
i  UJ  iu  1 


<    <    <1<   <; 


O         O 

o      o     I 

I  «-«l©  I 
1  lAlui  1 

IMMJMI 

'  Mf-  1 
1  n'ci  1 

1  fM'IM  1 
U-'U.  I 
UJ'UJ  I 


:-!S. 


•  >CD  •! 


r~  f~ir»  f»  r>j  \f\  1 


•^  ^)i-a  l-*|»^  M  • 


102 


IO 

IS 

is 

!< 
Id. 


IS 


ig 


z 
v 


l*i 


1  • 
(•O 


io> 


iZ    ._ 


IX 


I9>  •_■ 
i  »  * 


!o  c 

ll-H    >-t 
It/1  IO 

:z  z 

111)    LU 

Ix  a: 


N      |Q  o 


> 


> 


ioe     >— 


IO  o 
IO  o 
o  o 


a  — 

— "© 
©  • 
0;m 


I  Q  T  i 
I  <.« 

uj  O 

I  OMJ-   I 

I 

io 

O 


uj  < 

a  o 

3  U. 


O  -< 
»*© 


I 


m  <*iir\  -oif"-  oo 
O  o:o  o  o  o 
c  ©o  o  o  o 
o  oio  ©  ©  o 


iu  uj 

XX! 


XX 

>■  > 


XX  x! 

IAOiA 
C  —  <NJ 

<■<<; 

i-ii-  y-\ 
<■<  <i 

O'Q  O, 

9>  U;UU! 

-4-  -J'-J-I 

m  <i<  < 
u>  UiUU! 
■o     i         ! 
ii  _i:_i  _t'a. 
uj  _i  -J  jO  O 
</>  <K  <ll-  Z 
">  O  O  O  "1  u» 


»•  ©  «<  #m  m  ^ 

O    H>M   #4lt-4   ««l 

o  o!o  oio  o 
o  oio  ©jo  © 


103 


o 

IO 


:&     I 


lo 


IB 

ilO 


\o 


z 

tt-t 

l< 

IX 


l> 


Ice 

o 


o 

£  -I 

>  < 


z 

MO 

»-  ©> 

< 


33  O 

r  o 

>■  CD 


2 
O 
»-t  eo 

< 
o 
o 


o 

IS  o 

r  < 

o 


z 
o 
■a 
•<  t- 
a:  < 
o 
ice  O 
■<  -i 


z 
o 

MO 

k  o 

'OH 

:o 


12 
i««  > 


z 

o 

in  CD 
I  It-  IU 

xco 
!        iom 

i        |D 
I-        i-» 


o 
a 
z 
>x 


IZ 

io 

.i-iO 

15  o 
IS 


i>  ji 
i</>  i/> 


IO 
|C0 


I  to  X 


2 

o 


o 

CD 

X 

>-  I- 
«/)  X 


IO 


IU 

x 

in  Z 

I-  o 

«t  —«  f^ 

»- .»-  l/> 
«/>  <  < 

IO  •« 

KO 

< 

X 

a: 

o 

UL 


z 
o 

M  O 

I-  ■* 
<  < 


-i  o 

O  O 
CO  — 

X 
> 


zi 
o 

<lcD 

o 


§ 


Hoc* 

^1©  CO 

<ICD  CO 

Si 


z 

Ul 

xif-«o 

IU 

< 
»- 


!    3 


o«» 

u.  r«- 

CO 


•0  CM 


10.  f- 

'<  c/» 

IX 

ice 

!Ui 

I  CD 


=  2, 
|Z  O' 

!l-  l-IO  * 
,Z  <'<  CO 
ivu  y«  »< 


§1 

MOO 

H-IO  1A 

<i<  CO 

ST" 


z| 


la 
i< 

IX 

.  ►  m 
■a  O'tsi 
.<  ir>'« 

lo  i</> 
i-i 


jS 


ue 

IO 

iui 

IO 

'O    H  ICC 

iZ     la. 
;  ••-    » 

It-  Z"* 


!S2 


i 
jiu  -\ 

IO 

ice     in 
3     I 
O      l</>  m 
W  ZIK-  z 

O  <luj  o 

Hill 

O  iui  </> 
O  »   t~  O 

CO         «t  >-> 
Ul  IO  I 
»  StltO  C/l 

O  <j      o 

"-<  Zlui  z 

lo  o 

ce  ■ 

*  •  2  •"• 
t-  mo  o 
o  oi</> 
at  to  o 
u.  u.  z 
u.  u. 

Ul  Ul 

*  * 

Z  Zli*  to 
M  KlO  O 

to  </)'»-  t- 
z  zi«/>  v> 
o  o'»-»  *-< 

►»  »-»i|-  K 

a  o.l»-»- 
O  Oi»/»  «/» 

*  •  •  » 


104 


IO 

'O 

a. 

1 

<• 

a 

■♦ 

o 

lee 

i  h 

< 

|UJ 

Ul 

10 

:x 

.< 

■< 

IO 

to 

:Z 

& 

,_J 

« 

>- 

1 

l«0 

t- 

iO 

;0> 

o 

!•* 

i« 

■  ~C 

UJ 

'«* 

iO 

x 

•  to 

■»* 

< 

:o 

1  IIM 

I  I- 


II 
IOC 


:0 

IZ 

it* 

IUJ 

IOC 

!i 


12 


IX 

o. 

I 

Q 

ui 
to 

3 

to 

Z 

o 


Qv 

o 


>- 


of 

o 
o 


e  9  OiO  N  Kl  CO  o  o 

0»«S|»40<K4 


(111 

I 


o  o  m,x>  eo  r»  a  «r>  •* 
•^mr-ir-h-astj-^ai 

«*ifn**i:i*im*<>rA(*ii*\ 

O  SCO 

O  etioc  oiec  ae 

1 

to  _j  _j  to  _i  j 

j        i 

t-  o.  xx; 

•       O 

oe  t--U  t-l 

*  o 

0  3IZ:Z< 

—  I  -J 

h-OM 

MJ«UJII- 

<ooio>*-o*«; 

t-xxiXozxaeae 

1/tM  M 

i 

H  It  X  H  U  UJ 

j     j 

1 
00  'OS  CD 

!      1 

CO  Oj.<  COO  CO 

O  P>  l» 

•■«  <s  .ir>  o  ui  us 

99  <U  U. 

•*   f»   ■*   f-  il/\  »4 

<4-V\  <0 

r-  r»  eo  o>  <  eo 

ci  <*>  ft 

f*  CAf*V  f*V  it  fA 

o  o  ae 

or  eeae  oio  oe 

to  to  _J 

-J  -l  _i  to  to  _» 

I 

a.b.  im 

I  Q 

t-  •-  ton  x 

o  </> 

saoafo 

0  0«*tt' 

o  < 

uj  C 

<  OU.uk 

QOO 

a.  >  >  o  o  o 

Z  X  uj 

x  oox  x  x 

ee  —>  to 

UJU.U.HHM 
1                i 

O'CO  o 

1 
1 

S3  00  O  -O'C  CO 

o  r-  o 

— i  u.  ■*  co  <r\  «n 

<  CO  u 

<t  «  N  ON  m 

^  IA  >£tr*  r*  CD  CO  <  09 

1f\  t*\  1*\ 

fi  fo,  **»  ft'fn  #o 

O  Q  O 

Qaraaoa 

to  to  to 

«/l  _)  _J  _j  ■«/>  to 

Ml         <a.  a      x 

lift.      <l-  UJ*-  O 

I  x  *  2  eo  cl  of 
Clm  z  O  to  o  h- 

O  u'to  o  uj  o  O  uj 

Z<UlOO>OOU 

uj  o  xlx  5  o  ►-  x  x 

o  -*  —• 

M   <    U.   |L"-«  M 

i      i 

O  C  uj 

'          1 
co  eo  ui  Oi<r  o 

<  «r  o 

r>-  u.  m  oi'<  m 

n«a 

cm  <o  O  (D'O  ffi 

*»■  «i  < 

f-  »>>r~  oo'<  < 

CI  f*»  **^ 

i*\  f^ 'co  f*vi*\  &\ 

do  ae 

1 
or  o  oe  a.a.  a 

to  VI  _l 

-1  W.J  -J,-)  tO 

X 

X'Cl       IX  -1 

o 

►-It-        ,0  03 

It-  t- 

>  3«»  >-•- 

uj  3 

OO  to,X  < 

o  «/>  to 

19  U..»i  olto  3 

Jllh- 

o  o  >  o-»  o 

<  u.  Z 

-i  xo'-'io  x 

0;C    •"• 

1 

<  1->|U.  u.,<  •-■ 

1 

O'CO  -J- 

O  Ol<  OI03  CO 

h  -o  tr* 

<o  eo.co  eelo  <c 

as  c  O 

CM  IAiO*  OOlO  l/> 

N1AIA 

r-  r-i^  dc-  < 

f*V**l  1*1 

f^  fAii*^  i^ii*^  i*i 

G:o  ee 

oe  oetae  o|oe  oe 

toto  _l 

1 

-J  _l,_l  lO|_J  _J 

i     * 

la.  toi 

<K 

It-  O         UJ 

16.  to 

o     iSMi^oe 

'Of  o 

•-     lo  u.'i  oe 

Z  uj  C 

O  ►•IM  UI:K-  Ul 

*»■*-  -1 

o  oe;>  \j\—  u 

<  z  a 

-lO'oxitr  x 

X  —>  U. 

1 

<  tOIU.  M|<-M 

1    1 

i    I 


CD  O 

a3i«o 

C0l(M 


i      ! 


0:0  c 
000 
00  c 
010  o 


I 
o  o'o  oio  e 

o 00  OOO 
O  OiO  OO  O 
O  0|0  OO  o 


C  C'O  o'o  o 

O  OO  OIO  c 
C  0,0  OO  C 
C  CO  OIO  o 


I        ! 


000000 
o  o;o  ©io  o 
c  00  oio  o 
C  O'O  olo  o 


o  oio  OOO 
O  OIO  OIO  o 
C  O'O  00  o 

C  OIO  OiO  o 


00 

c  o 
©  c 

CO 


OIO 
OIO 
o:c 
OO 


c  o  c 
o  o:c 

c  oc 

c  01c 


o  o 

OIO 

co 
010 


o  o  c  o  ©  o 
000000 
o  o  c  0  o  c 

©  O  C  O'O  c 


o  o 
o  o 
o  o 

o  01 


OOO 
OOO 

ceo 

O  CO 


00 

OO 
CO 
C  C 


coo 

OOO 
C  C  O 

coo 


o 

o 

U"l 


O  O  C  o 
OOOO 

COO© 

o  ©  0  0  o 
.   .   .  .o 

O  i/\  o  o  o 

•—  O  —  fi     • 

«M  I   »-    «-*    fl 


OO  C 

IM>  C 

—>  -o  -c 


O  O'C  OOO 
l/\  MOO   O  «M  C 

iTi  rg  M  —>  ©  •— 


•t  inl<o  ho  o- 


od  uv.-.  oi-  o 

■0  -i  H  -TiO"  O 

00  CD!  H  ©}*  ~* 


©  iii  eg  mi  .*■  ir« 


O  *ltf\  ©10  O 
N  {OO  H  O  O 

—.  co  <x»  Him  m 


■ON  O  O-'O  -« 


C  OIO  O'O  o 
a  hi-j-  tfvim  .0 

(M  O  ©  M:  —  O 
_■  »-ti  «-l  (M  If"  <-4 


NCI*  l«l>0  H. 
<M  mm  m:m  n 


CiC 
Ci* 

1  inio 


OlVJ 

mio 


rgim  1 


CO  00  o 

Oll/> 

H  H  M 


*  ITi  ^5  I 

m  mi  fA  1 


-«  O  ©  tfv©  —  *  C 
HNOIft  OfMH 

oo  m  cm  c>|  *h  co  00  ©; 


o  •-*  «m  m  *  <r> 


<0  K 

■*    *l 


OD  O'CI 

.0  .-'©  ' 

0>  O  <0 


00  o  O 


O  Vfl 

'  C*  M 


C   IA  <M 

CO    CO    ~- 

©  O-  00 


eoo>  Ox 
IAIA0  4 


106 


*  ©  *  I 

*  *  lA  l 

•     a     • 

•1  (M  CO  | 

•—  m*  i 

fMCSJ!"-'  ' 


mice  . 
CO  "^  i 
f-iO  • 


in  cni*  OilA 
cm  cm  O  *.»■< 
'O  (►  O1  C*  (O 

m  *,c  oo  r- 


IP-  UVO  cv 

l*  C'CM  O 

I*  O  m  CO 
lev  (Mih  o 


m  if*  m  cm  im  cm 


lA  *  IC  O  I*  o" 


OOP- 
00  IAiCO 

o  p-  lA 

•   •   # 

o  oio 
■a  cm  ^ 
*  m,* 

CM  *'<V 

*i 

•Ml 


o;© 

>-  in 
m  P»  i 

f>  'CO 
«  • 
*iO 

fM  in  i 
c  o 

CM  -4-  c 

ir» 
;cv 


i  in  co  co  ©  (m 
i  m  *»  in  m  * 

p-  O  P--"»  © 
>•-•••» 

i  in  co  in  m  cm 

xOSNMO 
I  CO  P-  *  *  CO 
i  •"  «M  «-i  ,cm  •" 


IV  (SI  C 

in  co 
co  o  * 
m  on 


i 


in  ha 
in  * 

O." 

o»< 


*  c»  *  © 

.-  m.«  p- 
co  *ico  ft 
m  p-.o  oo 


cm  CM  1*1  CM  im  CM 


*  CI  O  P-  .O  * 


m  film  cm 


o  m  o  m  :o  p- 
*  m  <n  *'*  * 

p-  m  *  o  <f~  © 

fl  *  :CM  t-"  'CM  m 


m  in  >co 
o  o  fi 

cm  p-  |  co 

•      • :    * 

m  .<>'* 
p  IV  'in 

CM  ^4f  MM 


I 
CO  HA   © 
p-:*  .- 

*  .CO   * 
IV  "^  o 

0     •     • 

*  t»  o 

*  c  o 
oo  ©  m 

«|CM<V 


*  IV 
C   CM 


*  O  IV  O  'fl  INI 

C  >0  *<  ■"  ffl  O- 

*  *  m  f~  a  o 

•"  O  IO  *  CO  •*- 

•  .••••• 

*  *  <M  m  ico  © 
^  N  *1  ft>  C  I' 
co  *  an  o  im  rg 
in  •»  «m  *  m  ~ 


"  m  I©  in  ico  o 
<v  *  !P-  -«  *  a> 
©  ©  ■•*  ce  i*  o 
p=  p-  ■&.  o  :m  in 


m  cm  icv  m  im  cm 


m  om  *  ico  o 
^  in  iO1  *-<  o  m 

4-  n  ;rv  *  'ft  n- 


IMOOOIOO 

*  *  fM  in  m  p- 
*  rv  *  r-  * 

iA  «min  oo> 

•  ••••• 

^  o  ^a  >c  >y  © 

cm  p-  o  p-  cm  * 

p.  iv  p-  m  .■-•  m 

*•",.».-<  <M  •* 

ICO 
|CM 


o>  cm  ico  (m  'm  m 
m  r-ijj  *  -« <» 
<»  m'CO  cmk\  <o 

*  .» ir»  m  i»-  oo 


O  IV  IV  fMim  fM 


•c  cm  iV  inoo 
*  r-r-  ^i  M  © 


»o  in  ■*•  -O'o*  m 

in  V5  co  in  in  o* 

•oo-.*  *  fi  in 

r*  <o  ^j  o*  .in  •" 

r»  o>  i©  o  iiv  o 

f-  m  -J  •  »-i  iv 

CO  CO'-O  in  tD 


co  m  <o  f»  io  »- 

**  <G  't*  00  'CO  C 

o\  O  r^  co  ir»  <r 

*  co  in  >o.m  co 


r*»  cm  im  IV  (M  CM 


•<  fM.r-  inio  * 
r»  mun  fMit-i  •— 


I 
cm  o  'm  in  nn  o 

in  IV  ."M  f*  Tsl  h" 

l^^i»"   m  *-l  fM 

©  m  co  *  co  * 

O  *  00  r-  -f)  P» 

in  i\i  o  -o  — 
to  r-  ia  ^  o  h> 
m  ti  r»  rv  id  m 
|.o  m  'fi 
CM  fMilV 


in  ^  'in  in  ;m  co 

CO  *  ;fA  fA  PA  ^" 

f-  r~  'p-  f-  |r-  * 


rr|IV*©.gj**l*>P» 

in^Cr-OrfllPAc-i* 
0"*fA»<coo»|inf-c 
rtOOC/.34lM£« 


m  cm  m  m*n  m 


! 

nin«4!<» 
m  ivO  ©  ©  * 

IV  P»  'CM  IV  IM  © 

*  r-iier-  o  o  ro 


M»«Oi-0 

f-  C    IM  0>   *    r» 
<t  <V   fM  «M  .»"  CM 


0»  *    >* 

o  m  -o 

ni  r*  ^ 

-<  m  — 


«»«oo 
in  -o  r-  ?m  -© 
in  m.co  *  o 
J"l  0>"O*  cm  *o 


o  ^5  c«— 
O  lo  JO  -i*l 

HON 
■>   Nf- 


fA  CM  CM  m  CM  CM 


mmmcmmim  miflnncg 


■-«  *  ©  »■<  m  »•■  r>  a> 
0<v»"K»  P»mj30 
fM*n  ivto  mivr*  -v 
"-■OinK>o>in<Vif 
•    •••••••• 

0«-*0*l©co.©^ao 
»-*0  *«0  rsiinrM  CO 
«-«i~f-.v*C*^; 

m 


©  »A  i 

^O  OI»   -J.  —  MIV 

•-■ooi""  omc* 


cim*o:oocoioc»»  **t~  oU  copAi-«iv 
or~i\ir~©?'|cofM'>o>'M-ol<i,*fMf»-»" 

MSICDJ3ino!Ar»lA^C^toHro   On 
flNNKlHIMOn^iniMN"!    Ofl\.« 


<0  C'O  © 


i0>  ft'iv  r- 

i»"  C.lT  O 
*  ^  ^>  t^ 

.00  CO  .CO   © 


C  ©i©  O'O  O 


o  ©  c  Oi©  o 


i        I 


C0O'lAr»e>r->-i>*"lrlr'lrMlV 

O  m  «  h   ;•   JJifA  O  C  »<  *  CM 

>-<fMJ5>»*mlO"-oc>..i-i* 

<0  rtOC  O  CM  CIO  O  <0  *  00  O 


O  O  IO  O  '©  o 


NNNm'Hm 

O  lAim  irinn  m 
t>  *  ■«  r~  <>  r>- 
jj  VJicO  Olr»  CD 


o  ©  ic  o  io  o 


*  **  'co  *  'in  <o 
cm  oo  co  f»:f>  rA 

Or-*  HOOIA 


O  ©i©  ©  o  o 


©  OiC  OI©  O 


O  ©  ©  ©  iO  © 


o  o  ©  o  o  © 

;  I 


o  r-im  ^p«-  oo  cm  *'C  Jicn  •- 
©  os  c  •r'r>  0\->  O'O  eorci  o- 

O  O  ©  fM  f~  O  f>i«->  r-iH  00 


O  O  C  ©  ©  © 


c  c  o  c  c 


cm  ©••*  <v ir-  o*  <o  <*  —  ty  -o  ?•  -~  •-•  wj  p- it>  r- Ip-  t-«  wa  en  co 

N  *iO  H;r-iA  ^ifin*  *  Mia'  Nrg  OO  OIO.  C  o  *  e 
ooiiv*OM>»oosc.orriliAi"vco-#mr-i-or'-f*>a  -o 
COsnv^^!<^»v^rfC>ooaoco©|o©o«Ocor*|corA*-*c>Ov 


'•O  -O  -0  P- 


!      t 

IO  f>  ©  m 

ip-  <o  -c  m 
|p-»"im  r~ 
ip-  o;*  <v 


>0  p-i*  O'P-  P- 


D  *  o  o  o  ^ 


O  ©.*  co  o  cnlin  p-  cm  o  •*  p- 
r>  co  cm  *  c  p-irA  *•  p-  •-•co  * 
»>  co  •»  <«■  C  rAlft  tn  c  *  in  c 

O00CD<0C<9'l>M<AOP-0D-O 


>£>  -£>\<l  -Op*C  -C 


I  I 

cm  mio  «oim  m 
-<  c  i*  co  <o  CM 

•-•  CO  *V  CO  'CO  JJ> 

«  *  co  m:r»  t> 


43  IP-  p-  "C  •© 

I  I 

4    i 
i    i 


ficoo-iif.  >f 
m  m>o  O'O  in 

*  J.O  >tiO  CI 


■O  "O^  P-  'P-  o 


CM  .-llCM  CM  ©  «»■ 

m  ivO  com 
r»  .-iipa  in  o  -« 
^  win  mo  -o 


■I 


4)  »f>  p-  gjtp-  sO 


«  !«♦■•»  cmo  •© 

-Mr-  PVin  •• 

(V  i-*'»0  *"*>  o 

cm  >0iiv  •a/'ifn  in 


p-  •&  IP-  p-  ir~  p- 


pr,  O'O  Oi©  in 
o  ©IO  o  ©  CM 

•v  o;c  o  o  * 
in  in  c  ©ic  — 


p-  *o  o  o-c  P- 


»6  r"i*  o  O  <> 


CM  CM  fl  IT  rn  <0  •»  CO  p-  O  CM  O 

in  in  *  so  o  p-tfi  *  ^o  co  co  *o 

iBcrnr-mHf"^p-N,ifM/\ 
r\iOP-o«*P-*»0'J'Oi.O"© 


■O  P-  P-  -0  <0 


p-  irt'O  p--o 
m  <c  o  -*■ 
rM  >C>  *   •O  O 

o  p*  iv  p-  co 


lOClO  © 


in  oici  cm 

im  <o  c  ci 
'co  cm  cv  cn 

100  CM  O   CO 


<-  *:C  ©,m  O  O  O.C  OiO  © 


*  co*  cvcm  cm  oo  cmpj  m'm  •« 
•-  >».<c  com  cmI-o  c  o  fM  -0  oo 
o  co  inrM  *|p-  oo  wain  o 
o<»iinincoo-t*-oc''»-© 


«  "•!©  OIO  o 


r~  P-ii->  P-io  co 

o  c  "-  -*..o  © 

m  P->0  *io  P- 

•»  *  o  o  co 


«'0|0  «.»<  o 


fl  «o  *  o  *  o 

.6  CO:C0   CCi*  m 
•C  ~*  -O  *|CM  * 

o  *o  in  mip-  ^« 


—  ©I©  0»AO-0""OiOO 


p-  m  *  coio  cm 
*  *cio  *iin  * 
o  -cm  p-ip-  m 

Hip-  V3!P-  n 


p-  *  -<  *i*  * 

,J-  ^M  Hi^  CO 
O  •tfi.-i  IVIC  P- 
*  ^HI<-4  COtO  co 


••OiIAiMiAm 


*  «ipg  p-i.0  m 
o  in  c  *  -o  m 

n  "MlfM  *'0  fM 

c  cci,i-  m'O  * 


•*  CO  Oi©  © 


p-  co'*  oin  co 
m  o:*-*  *  ff»  * 
—  C'O  O  C  m 
m  c'«-<  oca  O 


©  O  ©  O  i©  o  C  *  "■'  c  © 


in  co  co  p-  *  co 

*  c  c  p-  -o  CO 

co  »o  *  op-  m 

p-  c  m  «c  in 


*  *  cm  m 

m  o  o  *  in 

co  >r>  ~o  in  •«• 

>j  —•  oo  rA  'r« 


Ico  p-!in  f< 
*  ooi*  © 

ICM  CMI>h  t" 


IO  o  ©  o 

Io  OIO  © 

io  oio  o 

im  rA'iv  o 


in  oi©  fliO  >o 

p-  CM,P-  CMP-  * 
CM  UVfM  CM'in  »-i 


O  O  O  O'O  © 

O  OIO  O'O  © 
O  OIO  O.C  o 

cm  miin  in  ©  © 


co  oi©  •*■!.*■  o 
*  -<c  *  *  c 

CMiM  i-iirM  CM 


O  OIO  o  o  o 

O  o!c  0|C  o 
©  ©IO  OIO  o 
O  CMIO  OlfM  © 


*  m:*  oeo  — 
O  Oi*  wicm  •* 
fl  CVCM  CM  CM  en 


O  O  IO  ©  o  o 

o  oio  ©IO  o 
O  OIO  CIO  o 
fi  fiiin  ©  m  fi 


in  oo'O  <-«io  cm 

CO  *'CC   OlfM  " 

in  hicm  inifi  ■»< 


o'o  olo  o 

O  OIO  OI©  o 
o  olo  OIO  o 
in  oio  miiv  f> 


*  inio  *•*  o 
c  p-ico  fiim  p- 

*  ^*  rHIin  *-« 
IfM 


©oo  olo  o 
©  co  oio  o 

O  CIO  OIO  o 
CM  C'O  ©'in  CM 


*  mi©  oo;m  o 

CM  ©  *  PJIfl  CO 

•»■  fMiin  -i  •*  " 


©  oio  ©|o  oo 
o  oic  oio  o 

o  OiO  O'C  o 

cm  mio  oic  p- 


p-  fMfi  pn:o  p- 

O   CCICO  H^fr 

in  Him  *'*  * 

|CM  CMICM 


©  OIO  o  o  o 
C  OiO  OIO  O 
O  C!C  OIO  C 

cm  cicm  m.m  © 


*  fl'""""  o  *  o 
<j   •»..»  CP  *  P- 

m  cMicM  cm'»"  cm 


CO  OO'O  ©IO   O 

O  OI©  O'O  o 
O  O  C  O'O  o 

p.  p-,o  o  m  in 


C  f\--t  O  *  fl 

*    Otp-    f»;0     O 
fl>-<  CMlCM  ** 


O  (f'0>  o©  o 

C  O'O  CO  o 

O  O'O  ©  'O  o 

o  in  in  cm  ©  in 


^   *-  ft  O'lA 
O   O  CM  p-  fl 

fi  mm  cm  •— 


I       ! 
o  O'O  coio 
o  o  o  ,o 

O'C  o  o 
cm  in  o  p-im 


l—ip-lp-  CM 
loo  *!*  ph 
O  O'O  »« 


co  pjip-  m  co  p- 

00  CM'OO  mio  •» 

p-  CMiO  O  —•  — 

CM         i-l|CM  •- 


*  p-  CD  OO  <-> 


©  t-i'fl  *ICO  *-* 
O  CMICM  f~i*  m 
O  OI©  *IO  o 


cm  fi  *  m  *  p- 


p-  *iin  *tm  f> 
in  fiico  coio  © 
oo  coo  Oioo  © 


co  din  oi©  cm 
o  coicm  *)>»■  in 
fl  0|CO  fiio  o 


CO  OIO  ""NKl 
-<!CM  CMICM  CV 


*  in  *  p- 

CM  CV  CM  CM 


cc  o 

CM  IV 


p-  inlp-  *p-  * 
co  *i*  p-iin  oo 

©  ©I©  •*'«■"  oo 

•-I    h^   p-4  «-4   CM 


o  f  <v  fiK*-  in 

fi  f>ifl  f»!fl  fl 


C  C'P»  eolcv  co 

O  **'*  r-'CM  CM 

HOPlONfr 


*  P-ICD  O 
fl  CVfO  f* 


o  « 


w  mlr~  i-tio  * 

*  CO  fllCO  -c 

CM  •—  C  OiO  fl 

•"•  •-<  CM  CM|«-"  <1 


cm  fi"*  mi*  p- 
-t  •*  m:  <**!<■  «T 


m  •—•*■  o  co  f* 
•t  co©  •*  *  m 
fl  o  o  0:0  •"■ 


CO  O  C  •"■IM  fl 

*  -tin  miin  in 


fl  00:CO    *'•-«?- 

in  co'oo  o  *  o 

O  "-O  P-  O  CO 


*  m*  p»icd  o 

UMAil/MCMIfl  U\ 


CM  CV*  •*,•" 
m  fliCM  <-■  * 
O  CM'fl  ""O 


o  ii'cm  ml* 

•O  **  *  * 


107 


(OlA 
\H\  if 
'p»  g> 

i    •    • 


p»  y* 
«»   00 

en  co 

en  091 


joom  m  ew 
o<*;o 

!m  00  O 


p»  4-i 
p»  o» 

JT  OO; 
9109  C 
.     .     . 


I  <-«  U=<  -*  <T 

ien  oo !p»  p- 
■p-  oo  eo  oo 


en  CM 

o  » 

•*  CM 


o  o 

p»  * 

o  CM 

m  p- 

•  • 

CM  O 

S3 
CM  CM 


<T  O 

<M  m 
eg  eg 

CM  i 

• 
00  CM 

r~  oo 
•O  en 

eg 


O  C  <M  CM'KI  CO 
as  ©  *a  O  ©  p- 
ea  in  gj  g)  m  oo 
O  P-  09  gj  in  o 
•    •    •    • 

©  <r  en  «*!»  o 

en  ©  en  «—  g9  »■« 

©  ««  m  gT'»*  © 

CM  CM  CM  •-*  N  gf 

CM 


o  oa  ©  eg  o  in  •*•  tn.«-<  cmo  »«i 
O  •greo  en  P-  »<ig5  «■  P»  ooifl  gj 
cm  en  cm  •>•  P-  en  O  en  oo  m^cm  if. 
"©•♦OOeOP-OP-O  "OIO  CM 


<o  eniin  r*<v  o 
in  •©  oo  <o  09  © 

CM  P-  eg  OCM  © 

O  «  f>  O  09  in 

•    •'•••• 

©  MP-  ©  ■©  o 

">  mN  ©O  ir. 
p»  cm  ©  i/vr»  p- 

•*  CM  CM  «0!IA  CO 


1* 


(M 


54910  o4'tn  «n 
mo  o.m  •< 
gr  09(09  00  49  en 
P»  »",0  UVen  e'- 


en COIFf> 
IT<  >*—* 
CM  CM  O 
<»■  —  >o 
•  '  •.    t 

cm  r~!t-< 

««   UVM 

—  CM'P- 


«1»rt 
©CM  *n 
CM. 09  O 
eniO  <-> 

••:  •  • 
dice  en 
p-  en  en 
00  o 
cmicm  en 


en  cc  cm  p-  »»  •# 
en  g>'<0  •"«  ©  f> 
CM  COi-*  CMilTt  IT 

o  cn, 00  o<en  pg 


•c  vi  <o 

<i  gym 
gj  o;in 

•*  en|r~ 
•   *i  • 

O  kP>|IPi 
N    «- 

•»  O  g) 

«g  en—« 


O  ©«-• 

O  m  •*• 

•■•ip-  •* 

P-lCO  p- 
•    •    • 

pgio  O 
eg.—  en 
cM'«->  gr 
•Migr-  en 
CM 

o 


O  m  O  O  09  m 

•e  o  in  ol>  co 
ir>  g)io  egio9  >4 
P-  enlP-  Oirg  en 


•I 
eg  en  eg  enufi  en 


co  ^4  •»■  ©  cm  O 

m  en;-t  enio  o 
p-  p-ie>  eoiei  e> 
<-"  eni^  cmii-"  en 


co  p» 

p-  <•• 

P-  IT. 

•     •' 
09  oo; 

*  °! 

•o  p-: 


e>  o 

<o  00 

g}  o 
P-P- 


en  •* 
g}ie> 

•x.09 

CMleg 

•    • 

*ie> 
co  o 
©.in 
*  r- 
en 


e>  cm  m  ©  !p-  en 
•O  o  •*  en  ■♦  p- 
eg  00  f>  ©  CD  cm 
en  en  m  en  ©  © 


-*  it\  -4- 
iriie-  en 
cmip-  09 
inif>  p- 


! 

<**?:<-4g30CMOC90»r>»Og).«pgrg 
oop-cm^c-*i<o<»  g>»<C  -o  is»  rg  ^  or» 
o  c\  ^  cn-o  fg|fM  -»  ^  ^*  ©  ^.r>  p*  o  g>  ao 
g>  in  <o  g>  in  ihik  g>  o  o  p»  olrg  -c  ■*  o  en 


•*  00  co  <-<c  mice  en  -o  mio  enigs  o»  ©  p-  p.  in'p-  m(mo» 
ip,fw.mm'p»^«e>*-oorgg3ma9menox^©.cog9egu>p* 
<0-*©"0'inen-»ootp-«-"p.cop.oxo9-4'p-~eM-*  009 

CM  CMICM  .<'«■•  HN«IV  CMIP-  *   r*  r+  r*  «-•  •<  eg  CM  en  "N  en  •« 


\t  O100  cm^<  en 
P*  g9igj  O  •«♦  oo 

CM  CM  'PI  P-  1—  00 

<->  "•  iO  P»  IP-  f> 


p.  09  09  colm  p- 

sQ    p-,1-1    P-lp.    © 

m  gf-M  p-ien  g; 


f>  001©  e>  eg  -O'*"  o  en  p»  o 
»$■  p-'O  o  g>  ojo1'  *-  m  *m  oa 
4  4^00  f>lo  m  en  m  o 
CO  go  00  00  -C  O'O  -J"  O  «-*  tt» 


m  cm  n  cm  en  en;  cm  m:  cm  m 


cm  m  en  im  cm  en 


g>  oa  <p>  t> 
i  ©  gren  oo 
iCMeg-" 
loeg'eg  eg 


o  m  «<  «-i'p-  <o 
©•e>  <-■  m  co  c 
m  gj  g)  P-  cm  fM 
•*  en  M  cm  eg  o 


m  gj  e> 
O  o  «* 
m  cm  © 
cm  CMen 


p»ic>  en 
to  ■  ■c  •& 
en  <M  •-« 
-<eg  <f 


eg  en  eg  eni*  in 


eocoH  «g;oo  g} 
00  f>  00  <-rm  o 
m  09  gf  eg-  cm 
—1  CMPg  in  o  o 


cm  eg  eg  eg  m  m 


eg  mi**  co  ^-  en 
gj  "O*  »<;oo  O 
■o  gro  cMig)  o 
eg  Oi«  egrt  en 


•I 
©  o  o  c  **  © 


e>  p-  o»  uvga  gr 
in  ©  ^  ^,g^  gj 

00  p-igf  mo  eg 
p>  p>jeo  oo  g>  00 


cm  cm       en1-*  eg 


gh  e>!  e>.-<  g> 

O  p-r  <f 'co  en 

00  09  co  o 

~*  »g  gf  -o  rg 


en  en  leg  egieg  <f 


00  enio  ~*  00  en 

O  gj  in  p-p-  o 

en  o  00  o  o  in 

(*in  eg  ^4.*h  g> 


en  eg  en  eg  in  gr 


m  tM1^*  rggs  en 

—  O  4-  M  ©  -< 

m  p»  co  g9  eg  p» 

m  ><  eg  cmC-  •* 


eg  CM'pg  egeg  grlrg  en  en  m  <M 


p-  010  moin»«gff",  p-oo 
g}iM«t  0(MO*»<p-inm 
m  m  m  «n  ■*  inlm  ~t  g  >  ^ 
eg  eg  eg  eg  -g  gjrg  nr  nn 


100100 


IO  —  ©  o 

CM©  O  — 
O  P-  «»  P- 
CMCO  O  CO 


o  o  ©  ©.©  o 


o  0:0  o  ©  © 


o  010  ©  ©  o 


1  p-  ■C  o  g)-  cmIp»  m  en 


en  op-  ge  p-  >*■ 
p-  ^in  p»  g>  en 


«0  P"  oo  op-  **  00  o  co 


m  gr  <o 
gj  en  o 


I 

P-CC  © 

co"-1  in 
00' ©  o 


O  QOOlO  O 


:        1 

©  09' en  gT'CO  «o  en  «0'0  coip-  09 
o  O'p-  him  en  p-  m  »<  co.p-i  m 
O  09  o  09  •*  g>lp-  ego  00  in  «« 
O  p-  co  o  ao  egfeo  ©co  op-  09 


O  O'      ClOO 


O  OiO  coo 


o  co co o 


;i 


1 
m'»H  o  in  in .1-1  en  e>  ©  co  oo  o  c<6  m 
co  p-:  p-o  %n»  p-  ©  en.iH  ooip-  op-  c  •»•  in 
O  -<,  00.0  p-  «»•  in  e>  gs  cm  ©ip-  **.**  09  <r  eg 
o  O       oO'»4  00  00  00  r-  00  oo  <-i  p-  o  •-■  oo>m 


c  o  o  o  o  o;o  0  0  c  o 


e^fneMoKesi'esi^tP-  *m*n 
g5  g9oinp-co^*cooeno 

OK10'«0»lll\HinCM 
00  P-  CD  00  O  C'O  >  CO  »-  (P 


p-  4  gs  g>|  g>  -o  o  -o  -o  p-  -o  p-  gj  <o  p-  ■« 


p-  «  «o  gj  g>  r- 


iOONr=OOO«moc0O'»  gjgjgMop-'ininiOO 
<O<0iTi>r|o4'<0O'caccMOCenegO<0en'<009enO 
0«neMegi-3-gjp»ineMC»roenef-co<oc\im~<eno 

iC«g)*|n^Oe-iO  CIP-O  *  *'«0"f  f>,r-m'NO 


©  p-.g)  «:<0  g? 


1         l 
cm  en'in  «oh 

CM  OP-  C'H  P- 

p-  en  o  p-'co  09 
•c  **im  g9©  o 


gj  gjjg)  gj 


P-  g> 


g>  g) 


<0|p-  <o 


g>  gs  gj  gj  &  p- 


gj  p-  p-  <0.<c>  p- 


g>g)g9<og9p-g;g)<OP-<C 


V3  gjpg  gj'p-  cm 
o  O'oo  <a.in  o 
©  o  «*  -O'O  m 
m  ©im  p-ip-  © 


m 

ip- 
eng/  00 
O    •  O- 
m'p-  in 
uven  g- 


p-  o  -o 

en  mio 
en  •« 10a 
P-  OlO- 


CO 

com 
co  cc 

Oip- 


t 

m,c 
«  o 
C  >r 

g).m 


c  o 


eoleg  p- 
p-  O  in 


eo'c  co 
p-o  oo 
nj  ©  m 


©10  in  i*\ 
p-  gj  —  m 
o  o  <n  eg 
p-  <n  p»  < 


cm.p-  o  <3  fM  g/ 

rg1  esj  co  C  4  f> 

m:tn  in  f>  o  en 

coip-  en  e  o  ^ 


imC'O  O 


^••-•iocomomocico 


1 

|<0CM 

loo  c 

!  O  >*• 
I  CM  —I 


•     • 


:  O  If. 
<•*  © 

1  in  eg 

CM 


00  e»i 

CM  P- 

■*  gj 
o  p- 
9  ■ 
gj  ~ 
—  O 
eg  eg 


•»■  00!  <}•  P-i  —  P- 

cm  •-•;  09  <n>  gj  en 

©  en  g>  gj  o  o 

p-  gj'eg  p-  ©  p- 

•  •'•••• 

cm  «-«i  o  cm  en  00 

gj  ev  ~*  P- '  00  «h 

en  en.  cm  fsc  •-•  <o 

CM 


O  00  O  C 
O  O:  O  f> 
O  O'  ©  O1 
mp-leg  in 
•    •    i 

in  09  m  ao 
•xOiO  o 
CM        « 


O  O  O  ©  O  00 

O  ©1  o  ©  ©  o 
C  O'O  olo  o 

o  ©1  m  on  p- 
•   ••••< 

in  p-i<r  o  -c  o 
in  g}' p-  ©.oo  go 
co  ooio  «-.,  00  O 
eg 


m  ■©  p»  co 


o  01  ■»■  cm  en 

<  p-|p-  p-Ip- 


**  p-'  P*  •*  ^4  g9 

O  O  ™  en;  o  o 
©  p-  gp  enP-  o 
gj  g(-,  4-  o  gj-  in 
•  ••••■ 
00  r~.  g>  cm —•  eg 
en  gjip-  enim  in 
fM  >o  evi  ~  ev 
eg 


O  ©  o  <->'cm  in 


o  p-1  oo  em  in  en 
p-  cm©  co'p-  en 
eg  cm  <  0"M  in 
in  0—1  09;  eg  00 
•    ••••• 

en  ini«r  eo|eg  en 
00  p-i<r  co1  eg  p- 
•-  CMi  cm  «*  p-  in 
CM 


O  O  ©  O  00  © 
00©  ©'oo 

O  O  O  ©!  O  © 

m  in:  ©  cm!  p-  nj 
•  »  •  •■  •  ■ 
eg  «*•'  en  p-l  o  in 
co  en  cm  co'  en  o 
o  Oi  ©  oi  »*  «h 


o  0.0  o  =-<  o 


o  «t  <o  p-  m  o 

09  o:<*  C  ^9  O 
o  •*<•->  <t  <o  r- 

eg  CMin  cm»<  o 
•  •;••••• 
o  cm;*  en  cm  •* 
•~  in  o  0-  -*  O 
eg      »g  cm  en  en 


©  00' co  010  O 
o  ol  o  ©:  o  o 
o  010  ©10  o 
O  p-i  p-  CM'  en  en 

•     •;»•;•• 

09  01  en  gji  p>  en 

•.HHNon 

•"•  O   O    -^HM 


O  ««i©  ©jen  •« 


in  >©icn  gvc  <-> 
«  iMig>  p-;o  en 
gr  00.0  0;<r  <-< 
p-  g>.eg  g3|0  O 
•  •'••.•• 
C  en'rg  eni©  09 
in  cm  P-  •J-im  eg 
kWh  im  — 1  en 
en 


— •<■  o  o  c  ©  CO  <t 


m  gj. p-  ooio  o 

P-  P-iP-  PIP-  00 


o  ©  o  co  ©  © 

O  ©IO  O'O  © 
000  01©  © 
m  ©.en  p-lo  cm 
•  •  •  •  • 
gr  g9iO  mi^g  00 
O  CM  O  ©:©  m 
O  «-<iO  H»  O 


(A 

«M 
•O 

o|m  gj 
09  •  en 
coin  c 
p-.en  P- 

•  IO     • 

mio  © 
0D:>i  09 

-*  ~4  gr 


«■«  eg'  en  gr  in  gj 
CO  00:  09  09;  00  00 


eo  o  O  ol©  O 
o  Oif>  01©  © 
o  OiO  OIO  o 
p-  inim  mi©  eg 
•  «i  •  •  •  • 
in  o'eg  enl«*-  in 
f>  f-i  in  p-i49  P- 
00  o  O  OICM  o 
en 


o  o 

cm  en 
gr  in 
en  <o 

•    • 

CM  O 
en  o 
00  ~ 


o  olm  co  eo  od 
cr  Oi  #  o  o  o 
o  o;p-  000 
in  O'^  cmIp-  p- 

•10  ••  ■ 
en  <rio  oteg  in 
•—  eg. en  mi<r  cc 
O  O       ©i«o  o 


MD0>OhN 
CD  001  CO  O  O  O 


en  grim  -ole-  00 
O  O'O  O'O  o 


o  o1 
o  o; 


•-  O'O  o.m  gr  o  oc  oo^o^cco 


en  m  en 
p-  eg  en 
p-  ©en 
cm  en  e> 
•  •  • 
m  gygr 
•1  -<(en 
en  ptcm 


m'o  o- 
mp-  en 

gjp.  gj 
gj  >-<  P- 


m  en 
»*  m 
00  00 


e>  ©'eg  m 
e>  m  m  cm 
P-  Op-  en 

m*  en  m  m 


rggj  «*-Icm  en  cm  ©Im  m 
©  p-  m  eg 
gr  eg  00  cc 


O  OiO  Olo  00 
O  ©.'©  O'O  o- 
O  O'©  O'O  o 
O  oo'P-  enioo  P- 
•  •'•••• 
O  eg  o  en.  cm  p- 
eo  o-  ■•-»  p-l  en  o 
O  OiO  0  0*0 


gr  inl>o  p-'oo  o 


O  -<  ' 
en  eg 


o  o'o  o'oo  o 

O  Oi  O   O'OO 
O  O'O  O'O  o 
ONiC  IT  NO 
•     ••••• 

»»  in'Pj  en.p-  en 
eg  eg  00  0  •*  m 
o  •-  .M  ©  •*  < 


o  «■«  <m  <n  gr  m 


in  o!co 

eg  o  g> 

O  O  en 

•-•  m  gj 

gr  O  oo 

■-  ON 

«M  CM  CM 


en  P-  P- 
■o  m  en 
—  gr  co 
•-  <r  P- 


gr  o  •-•  ■*  m 

eg  gr  -O  en  eg 

eg  cm  -<  "  m 

eg  -4  m  P-  O 


m«-"ol-*eM-omo 
gj  m  eo  C  •* 
eg  -t  eg  •»  eg 


O  OO  OO  O 
O  O  C  O  C  O 

o  00  ©.©  o 
o  uvin  p-.o  m 
•  «•••« 
O  m  m  eg  O  eg 

N^HOOO 

O  CO.  o  00  o 


gj  p-'oo  00  — 
~*  —,  **  *-  cm  ev 


00000 
00000 
o  c  o  o  o 
rn  o  m  eg  00 
•  •  •  •  • 
gr  en  eg  <t>  CM 
P-  p-  O  O  •* 
O  O  O  eg  c 


eg  en  «*  «v  -a 
eg  eg  eg  cm  cm 


108 


■  c  -•  m  o 
o  ©o  gf 
m  c  c  c 


^r-  eM  m  c  oim  ©  m  o 


CM  CO'in  o  c  o 

o  o  •-<  «->  m  cm 
gf  o  gf  in  «-i  «-i 


| 
C  O  O  «-  eg  ol— i  in  g-  -0't~  o 


gf «~  — 

O  O  C  O  «n  00 

O  m  en  O  C  C 

c  co  o  cnum  © 


*  nw.  gf  t»  en 

I""  ©  ■»»  (N  "»0  INI 


©  gf  O  CO  >f*  CD 

O  o   O  O  'in  •» 

o  m  o  c  gf  <n 

o  o  <n  c  10 


»NMH»0 

cm  gr  <->  gf  m  i 

n*'in<om« 
o  c  o  eo  co  m 


©  co  •-»  en  -g)  en 
o  c  en  o  o  * 


m  ©  «3  c  »n  c 
<m  ©-••»-•  © 
o  O  CO  CO  en  o 

oooMtm 


i 

rtlAOl*^ 

■*  co  O  O  « 

m  -r  <Ni  o  «s( 

x  N  »  «  « 


c  mm  i 

;gf  —  O  I 
icn  -0  CO  I 

jm     i 
i 

j 

io <-•  o  ■ 
igf  -a-en  i 
.•1  gf  o  i 
ioc;o  i 


ex  rgim  r\i  en 
c  «■*:©  o  en 
co  ccn  en  — i 

NNCI  tM,lM 


»  •»•  *  Ifl'h 

in  o  o  in  <*■ 
en  mien  cc 'co 

»  O'O  O'CO 


— •  «-J  -*-  <—•  rr« 

o  c  o  *m  <m 
<  n  n  C  m 
cm  rg  r\)  rg© 

'•*       !«M 


•»  coico  m  cm  o 
«■«  cm  gf  oeo  <-i 

•«  en-«-»  e««.«-i  «-i 


c  en 

CM  «-l 

o  o 
en  cm 


r 


m  m  iiM  co 
o  dun  »m 
co  okd  c 
m  (mm  in 
o  m 


o  gf  un  mim  i 

CO  ©  ©  CO'**-  i 
gf  CO  .«-i  •-»  en  ' 

©O©0-OI 


I         ] 

gf  in  ic  cm  im  oo 

en  cim  rg'C  © 

(M  en  'CM  m  O  O 

O  OlCO  CO  C 


o  rg  >en  co  co  o 

■t  coo  0*n  cm 
en  co  «-<  gf  ©  m 

CM  (M  (M  INI  KM  ■» 


-*■  o  in  o  ico  c 

PAI*  if*  O  1*1  1*1 

•*"  in  ii*i  o  o  .-» 
•»  h  o  oi*-o 


•*  «  -o  -j-  if-t  in 
m  o  in  m  cm  co 
o  ©  c  o;o  © 

•x  N'O  N!OJ  eg 


c  o  o  co  en  in 

cm  c  o  c  ©  en 
m  o  o  c  c  cm 
in  t»4.r«i  cm  cm  ."g 


-*  —  O  O   4"   »■ 

in  m  en  eM  «•.  ••« 
O  ■-«  •»  o  m  — 
•-i  cm  »M  •#  »*-  «M 


*<vt«"W*»* 

g)  •-■  .**  m  •**-  co 

•O  CM  TM  «M  «  •-■ 

»-«  I 


■O  g>  :»  •»»  "O  l» 
Hirr-teog 
ff>  co  <n  g>  tm  «o 

©  ^  i©v  -i  to  ^ 


m  en l»M  o.t-i  >*• 
«3r-ixMMIM 
(Si  co  ■«-!  in  0-  >0 
co  co<©  e>  i»*4  e> 


■*  CD—  CM  if-  O 

o  cm  '.—  o  m  r~ 
m  en  •*•  o-K  r>- 


«-i  o  <»  eo  e>  co 

OONrtf  f 


f-coeoOfMClr-o-t-tngjco 


m  o  g>  im  t*  -t 

r»  g>  »>  f»  ■»•  •- 
■*i  h  i*\  en  i/i  co 
O  eoc  Ot-r> 


*>  ©  o  m  * 

4   04NITI 

e*j  e>  e>  co  »n 

CM  »■  «  ft)  »M 


•«•  co  ©  p*»  e> 

f-  eo  in  ei  Q 

r-  o  o  i>  ■o 

co  r»  O  eg  o 


ieg  -6  <*-»  *t 

e>  on  * 

•O  CM'tM  CM 


e»>  (Mien  (M'CM  rg 


©  en  ©  g>  \*+  ** 
r>>  coiin  g>  o  •*■ 
r-  ■-<>»•  •«■  gf  g> 
esi  enlen  <—  cm  cm 


en  en  iin  rg  iin  cm 


•~  oio  gj-  g»  o 

g  oiAiri  o  <o 

•"IM^e-lNN 

en  enr»  cm  o  «*< 


CM  miCM  CMCM  fM 


gf  gj.gj  eniin >- 
•-»  O'f*-  cm'O*  e> 
in  eg  cm  •»•<©  © 
•-«  o  (m  <-<«-•  CM 


en  en  im  cm  fN  in 


in  o  o  -o  'O  «-» 
g  r«:0  0'iA  eo 
•o  o  'iM  gj  .©  r» 
en  «M|0  cmicm  <• 


en  en  km  enien  en 


in  egnn  rg  en  cm 


O  |/>.g}  CO©  INI 

en  r* ■©  co-*-*  g> 

CO   CO  CO  -*  CO   CJ 

(M  (Micm  miM  <* 


g>  cm—  e>  o  rg 
r-  <eM  r-im  o 
in  en 'en  gf  im  *c 
rg  rggj  (Mien  cm 


en  (m  cm  en  :en  en 


O  o  m  ^•«—  e> 
o  ©in  co  eo  «-» 
co  en  •-  g)  in  C 
•*  tM'evi  rg  e.  en 


cm  (M 'en  en  l(M  cm 


m  (M  en  en*g  cm 


cm  cm  *N  en -en 


i         ■ 

o  f-  e>  o  o  * 

•—i  co  e>  co  ^-  e*- 
—"  gr  <n  en  t-  r- 

rg  cm  en  ^  ■•»  IM 


*  i/Nfflg  Oolfg«  <J  I*  * 
OO^Ng*IMfl»vt"» 

eMPgeMg>©'Ni'<Oenerr->-" 
O'M'neneMiMi'MeMeM'nrn 


iocjo  o 


ien  cr>  en  cd 
«f  O'—  «»■ 

>0  co  co  o 


C  O  O  O'O  o 


o  ©o  oo  © 


©  O'O  OIO  o 


©  OIO  O  o  o 


©  o  ©  ©  o  © 


O  OIC  OIO  o 


in  <t*>'tn  cm  g)  i  co  r>  i*>  -o  — ■•  <-.  m  o  o  f»ien  to 
•»  <n  •©  in  cm  Jf  jco  ec  co  f»  cm  •"•;>  *••  c>  *>■•*  (m 
ogseggsr-oieMeMr-ogscoigf-oT-  — g"!"- 

O  CMC  CO  O  O  C  ©  CO  O  CD|©  O  CO  O'CO  O 


I 

eng>'C«-i|OCeog>'(M,n'g>c  in  corgg)<<*r  "M 
eM  —  eMOieoencMOenC'—enCooin'eoin 
in  gj- ien  en1^  cole  iti  g>  ©  ic  eniin  «-  o  O'en  g? 
oO'Oeoiocoococo'COcoo'Oco'ces 


O  OiO  C'O  o 


I 


O  O  O  O'O  c 


O'O.©  c  c  © 


c  o  ©  o  e 


ociinO'oeooen'nenenineM-tcncog>icog>encM 
incincoc«-i-oog)C-<CtocDeM«*'eNinigj(Mg)inc 
c  enieM  o  m  olisi  in  en  o  g>  OIcm  ■»  eg  o  ©  O nn  en«-  »•  g) 
cocooiccecoceccococococooco'oocceo 


ie*  "Oi-O  gs 


:        i 
>        | 

CO'C  CO 

coenm  en 
io  cim  en 
'Com  eo  cd 


c  oit~  ««« 


m  cio  m>c  i 
c  cg>  com  i 

O  ©'CO  ©  CM 
O  co  co  m  c  I 


g>  g>  c  g><c  •*> 


■c  in  c 
g?  co  c 
©  en  er 
o  o  eo 


OIO  c 

(MOO 

g)  ©  en 
ci©  m 


c  g>-g>  g>>g)  *o 


g>  c*  g)ig>  c 


co  ©  c  o  co  c  ■♦  gr  i©  in'cm  co 

ml  ©  r-  0<-"   ■»•  C  (M  O  (M'C  .* 

g>  ©.g>  m  (M  im  mi  cm  ©  enrg  O 
■c  o  -o  mim  g>im  o  o  c-o  co 


g>  ci-o  -c  g>  o 


\        < 

i 

c  c '«-  *  >m  o 

*c  en-g5  «-*m  o 

CO  in-©  ml  c  o 

cc  ©ico  O'CO  en 


g>  4>'c  -o o  g> 


g>  -o  «  •»io  c 
cm  co  en  m»-«  >-* 
*  eg  co  ©g>  •— 

g;  c  co  coo  co 


*9  *o  *o  Cig>  g^ 


g>  g>  -o  *aO  *o  >o 


c  cg>  g>  <o  <o 


co  <*'g>  mim  c  g>  m>  m  oo  en  o  •— m  •—  <o  c 
m  o  co  eoc  m  cm  enm  ^  "M  cci©  ©  cm  in  •*•  en 
c  -oc  m'co  en  o  m  eo  ^■©■iomooco»< 
c  *o  oi©omco-*mc©g}'CDcomg3 


g>  g>  «o  c  o 


g>  g>  •r  o  g> 

c  cm  gj  -o  c 

-•  en  g-  c  -« 

c  <o  co  <—  o 


.  g>  ©  O  © 


O  enirg  O 
im  cio  ■& 
gj-  oc  m 

'  en  o  o  gj 


©  O'O  O'O  C 


•*•  o!©  m  en  m 
m  im  c  c  CM  o 
eo  cm  o  co  c 
«M  m.c  m;o  en 


o  o  •*•  oim  c 


en  oim  c!c  •*■ 
©  Oi(m  gjio  <* 
<-<  eo  c  ooic  gj 
en  *  cm  •o-e  c 


©  me  o,o  c  •-•'«-iiin  ©:©  •» 


ccigf  irimi  c 
(m  g>'(M  «nic  c 
o  oi©  o  gc  •— 

•xcieo  mic  cm 


I 

c  en'(M  (M'm  oo 
©  m  cm  c(m  o 
co  m-g?  O'en  g> 
o  *o  %t  cio  © 


o  i-no  <-iio  »-i 


g>  gr'<-  !-•  >(M  •- 
•jr  g)i*>->  cO'***  co 
o  en  gj  enim  gj- 
m  m  co  enx-r  co 


©  O'-Jf  0"*C 


cm  «*•«»•  col©  o 
cm  g>'c  mic  «-> 

M  C:0  O'O  •© 

cc  eniesi  «3if»  rg 


•x  OIO  0|»*  O 


en  eoen  Org  gj 
c  o  g>  en. en  g?- 
cc  m  ©  gf  i©  •-■ 
g>  m'<n  (mc  o 


O  ©:0»*'0  © 


I       I 

o  *  c  o  -i  gf 
en  eM  en  o  *m  eo 
in  cm  rg  O  en  m 
■—  oen  —  i-»  rg 


moo  o O C 


•"<•*•  cm  gf  "M  <» 
en  -jr  m  en'«-»  co 
en  o  o  en  <  <-• 
^  o  >o  m<<B  gj 


c  o  o  —  c 


O  CM  <*0  mi'mt 

en  c  O  (M  en 

CM  C  <M  ■-•  C 

©  o  c  g>  o 


t  •—  g^<g/  o 

'•*  C"0  o 
ICO  -"ICM  <M 


ICO  O'O  O 
(O  OlO  O 
O  O'O  o 

c  uMco  en 


(M  OiCO  C'O  •* 

o  coim  <*-im  c 
■gf  (Mien  t-i'iM  rg 


cm  m-'r*i  cm'(m  m 
«-•<«'*■  en  im  c 
en  egico  (mco  »-• 


O  co.m  Oien  en 
C  en  •-"  eo'g)  cm 

<-l  00, CM  •"•'»-•  rg 


O  OlO  O  O  co 
©  o'o  oo  o 
©  ©IO  o  o  o 
m  (m.o  coim  c 


O  O'O  o  o  o 
O  O'O  OlO  o 
O  OI©  O'O  o 
en  en  cm  co:©  en 


©  CDiCO  O  CO  o 
©  O'O  o  o  © 
O  O'O  o  o  © 
O  C|C  l«\f-  (M 


CM  OCO  O'CO  -C 

g)  cotm  eni*-«  m 
gf  enlco  rgieM  co 


O  O  CO  ©  o  o 
O  O'O  OiO  o 

O  OO  OIO  o 
co  m;<M  CO  en 


gj  ^'o  coo  C 
o  om  Oim  co 
rg  gf  icm  en  icm  -»■ 


O  on*  o  O  o 
o  o(o  OIO  © 

O  O'O  O'O  © 

m  m|CM  coien  m 


©  ci-o  O'en  gi 
m>  to  gj'O  m 
rg  (Mico  eMien  rg 


o  oo  o  o  © 

o  o|o  OIO  © 
O  OIO  OlO  © 

m  co;0  m:co  o 


,,  ^.'O  coim  c 
cm  en©  coin  c 
m  cm  cm  enicn  (m 


co  o  o  ©  o  © 

O  OIO  ©IO  o 
O  OtO  clo  © 
rg  en' co  c  ©  cm 


...  eni«-i  g)  ©  m>  «-i  ■—  c  en  ■»■  en 
eo  o  co  co  O  enlen  m  c  CO  o 
«-<  (M'(M  ■#<—  rg  eo  IM'eM  cm--"  (M 


O  O  O  OO  O 

O  OIO  OiO  o 
O  O'O  o.o  o 
rg  uv(m  cm  m 


CO  O'O  o 

o  o.o  o 
o  oo  o 
c  eoi(M  m 


o  CO 

o  o 

o  o 

en  c 


-^  co  in  en  c 
m  i  en  «**  o 
CM  rg(M  -».fM 


©  O'O  o  o 

o  o  o  o  o 
©  o  o  o;o 
m  o  in  c  eo 


m  CMKM  mi 

•■I  en.m  c 
•o  OIO  O 


ml  O'C   CO  •*   CM 

m  oico  c;o  cm 
cm  «-•  •—  eoi©  •— 


ICeolO  © 
j(MeM'(M  en 


m  in-f-i  mic  c 
«o  cicm  eni-0  co 
o  eo  -o  o  m  o 


■-■  cm  en  gfim  g> 
en  m  en  en  en  en 


gf  co'en  c©  co 
g)  O'O  CMim  co 
•-<  -4-IO  0|0  O 


'  co;o  Oih  rg 
i  enim  g  ■»  g 


en  >jHin  -6  c  co 
gf  •*'<*  *igf  <* 


gf  •*■!©  eM'CM  >» 

•h  co.m  <o  <o  o 
•x  mi.*t  oi©  m 


O  oi>-».  rg  m  "*■ 
-*  m|m  mim  m 


—  — lo  gj'gf  rg 
en  oico  -»'0  •-< 
O  rg'o  OlO  "i 


O  C'CO  gi'«  © 
g>  cn'co  «*i;o  c 
O  ©  m  Ojco  o 


HMrt  •» im  gj 
«o  g5'*o  O'O  o 


■-  -4-.0  ■»  >J>  eo 
co  mi^*t  in'©  •-* 
o  o:o  rgio  o 


c  ceo  ©■•-  cm 

o  o.o  c:c  c 


o  CN'in  cc  en  en  m.o  m 
en  C'co  co  coien  C'in  -t 

O  OiCO  ©IO  O    " 


en  >»  m  o'c  co 
C  CIC  c  c  c 


rg  eo 

—  o 
c  o 


o  ©•<-«  rglen  < 
C  (OOCO  co  co  co 


p-i  O'O  en  cm 
co  gf  im  co  c 

O   OICO   m>  O 


m  o'c  eo  o 

CO  CO'CO  oico 


109 


'  O  o-<  CO   ■«• 

'  g>  g>  Cl  — 

h  —  O  -C 
!<C  O  O  <0 


■*  lf>:l/N  >*■  CO 

<m  ©  in  r-  —  i 

co  cv  ci  cc  m 


•     •     «     • 

'•too  "ilc  —  ©  ci  eoc 
cin  N  e»  in  o>o  -<( 
COO'—  C0mor*C)CGi 

rg  — -eg  rg  —  —  in  fv  «  i 


i0»  ^ilfl  — 


'IN  Cl  O  Cl 

<c  eoio  — 


o  c  oo  uvm  o 

CO  Cl  O  —  —  P- 
CD  ID  C*  C  ^  1^ 
gj  O.-  —  p»  O 


I 


fl 

im  INilft  -0 

m 

>(MOO 

O 

o  grgj  p- 

i> 

ip-  p-i  —  cc 

» 

0       •,      •       « 

CO 

.rg  Mg>  P- 

r» 

O  g>;ci  p. 
irg  g>,—  — 

o 

-1 

;csi  g>:(N  rg 

I 

•  —  Cl  (TV  CI 

,-o  mcn  g> 

ip-  f-i-c  o 
ip-  gjip-  g> 


(SI  «-^1  CO  O'CO  O 

o  mici  <m  st  eo 
p-  rg  g*  rg  P-  rg 
—  p-  oo  i^n  — 
»•:•••• 
©  — ig3  g>  m  Cl 

in  g5  g*  n  ©  co 

O  CO1**  CO  O  CO 
rgisj-o  — ,—  m 


o  m  gr  mirg  m 

■»•  oo>  conn  o 
r-  o  g>  mp-  ■*> 


•o  o.gj 
-co 

m  <oo 

OO"" 
•    •    • 

m-o  © 
g>  ci  g> 

O  —  rg 

CO  O  IN 


gvici  O 
■4  co  c> 

O'rg  P" 
IN  ©  CO 
•  •  • 
gj  CO  o 
Cl  in  0> 

gsm  p- 


m  Mrg  g>  Ci  ci 
in  gi  —  rg'C  rg 

CM  g>(N  ©i©  eo 

r»  gyp-  uvo  in 


e»  grip-  in 
m  uv«»  p- 
im  mo  co 

•4-  NO  g) 
•     •     ■     • 

O    O'g}   — 

r»  <c  <r\  ■* 

O   —   O   Cl 

NNOO 


If 
P-* 

o  — 

CO  "4- 

•     e 

0>  m 

I  —  «o 
ci  m 


o  o*  •*  in  © 

O  IN  CD  CO  CO  Cl 

in  Mg>  mio  o 
gj  g-p-  mo  -o 


—  —  ~0 

-»•  •*  r- 
g>  g*  m 

—  — im 
•    •,  • 

r-  M-» 

IN  00m 
CO  (NO 
<0  <0  <M 


Oim  g> 

•r-m  © 

Oiesi  <o 

•  I  •    • 

— im  o 
gj  ^-  gji 

•*!0  IN 

rgir»  ci 


O  —I—  «N  (SI  g> 

o  ci'p-  g>  —  m 

—  MO  r»  «-•  m 
f<-  oico  eolp'  © 


•*  -o 

r»  nv 

<*\  IN 


<o  m©  i«\ 

co  r*  tf\  tt\ 

m  o>  f»  -c 

c  o  <n  <o 


l»  CD 

cc  co 

O  •-■ 
r»  <n 


O  IN 
C>  •» 
(*>  0> 
«N  -C 


ci  o> 

IN  CO 

in  * 

•  • 

m  in 

o  -o 

<0  Ml 


I        I 


in  «n  —  >» 

^  Cli**  l*\ 

c>  0>lC>  *4 

■o  »fi'in  •» 

•   •   •  ♦ 

t<\  ■*  <*  cc 

co  o  9  p- 


»<  cMO  Of\  r-  o  co  <e>  cj'"<  m 
nuso>»  ^^n^o^in* 
>»■  mio^  i*»'r»  <nI:n  ■♦  0"  »< •<>>  in 
•Co  «  r-:r»  r-  r>  "©'m  r-ico  -o 


'N  CC'-O  f.-#Ol~Oin.OM 

•-•  r-  t>  M  ■*  nj|e>  osnM 

in  o  rvi  •*  co  •in.'M  n(M«9> 

o»  © o  p.  o>  mi-*  •»•  o  *■<# 

•   •••••,•••«• 

m  —  in  or»  dim  u\»*o 
cccorg<Nr-r»ig>r>oo<A4) 
•0  Or-  .•<  r-  rj.iv  t>  B4  # 
«-■  m  •—  n«  in  -o  •-»  «  m  m 


o>  e»i©  njir-  •-  »  m'r-  «-  p» 

—  <-rsl©«  (V—  "MAOlfl 

r»  o»  iNC0Mp>omor> 
mgj:inr-,'«f»'«in'*p-< 


irt  rj  fg  #ri 


«M  gMCl  P^ilNI  P4 


(N  (N  «l  — 
O  fOilN  © 
ro  »-"  -»•  C3 

niMNN 


fM  nVfg  IN 


rg  m  t>  <f-  •*•  CO 

w  •»  r-  eg  g>  g)- 

r-  mm  <n  o  r- 

*«  <o  m  fi  eg  fg 


n  io  gr  co  o> 
©  o  eg  g>  m 
gf     ;©  co  o  r- 


NNIfl  NN  fO 


gs  —  t>  rgo  gf 
m  (N  *4*  m.co  <-< 
o  n;r-  (N  o>  gJ 
(N  e\:-t  iNrg  gf 


m  Oirg  eglrg  rg 

I 


p-  (N'g>  m;e>  eo 
(O  co  m  i*»o  ^^ 
mm©  mo  •-' 
m  gf-iM  —'in  rg 


rg  nj|W  mirg  co 


—  UV(N  co  cs  rg 
rg  eg.—  o jo  co 

gs  p-  -o  mr-  <r 
fg  rg  m  mim  o- 


rt  n 


rg  rg 


r»  gj:o  co  rg  co 

(N  f\  CO  O  •*  P* 

o  Mm  on-  r- 
m  gf'rg  rgim  m 


m  us 


rg  rgim  (N'rg  r\ 


m  g>  -t  ©km  m 
n  co  op-  gf 

m  ^«.p^  o  *-»  »- 
in  ciim  rriim  m 


m  rgrg  rg'rg  rg 


g)  (T|  o  —  »  c 

»0  Qo<f  4 

co  m>o  co  o  n 
g*  rg  rg  rgrn  rg 


rg  mini  rg  m  rg 


I 


e»rg  rg  rg  m 


•C  ©!r»  U>  g>  Ol—  n»  rA  i»>  r» 

m  gj  fg  -»  P>  —irg  d  O  •*  g> 
in  O  —  MO  Oir-  «  44m 
•g  g>'«N  rg  g>  mig>  rg  rg  rg  gc 


I©  ©,o  o 


ccooooo     ;oooo 


!m  co 
'O  r-  co 

igf  mm 

l  O  O-O 


I 

IN  P-'P-  © 

—  o.m  co 

—  —  m  ■*> 
O  r*  P-  r» 


o  oio  o;o  o 


o  cic  o  o  © 


p-  eo 
(*>  oi  g? 

O  p-  eo 


I 

O      'm  m  iM  co 

O       O  r*.o  rg 

r-  o  —  * 

CO  O   CO   o* 


O  CIO  CO  C 


I 

O  C'rg  rgiO  p-  <>■  CO  G'^  m  O  ■Org  rvrg  o 
rg  g),p>  rg  o  -Olrg  C  in  o  <0  rtlrg  ~  co  —<g}  co 
—  0«0(<vrgp-c«>tno  <og;  •»■!•»•  g>:ccin  —  p- 
co  o  o  or-  o  o  oee  oico  o  o  oieo  — ;o  o 


c  co  o,o  o 


fi  oir-  oio  o 

f>  4m  (NO  CO 
g3  ©JO  P-:rri  ff\ 
O  ©<GO  OlO  o 


O  OiO  CO  o 


m  —  co  o  m  o 
•C  p*irg  g)>rg  co 
—  Oico  gf  ©  rg 
co  co;o  C0!O  o 


C  O'O  O'O  o 


C  OO  OO  O 

I   .  i 


C  o  o  c  o 


C04  M«*>  rgiO  C'rA  o  <N  g)!co  g>  r-  in  -*• 
g>cpsorg0|omg>coorijsor»meor" 
rg  rg  r-  m  r*i  oig"  r-  o  m  o  —  C  m  o  g>  c 
o  oo  eo  o  co|<o  o  o  o<o  oic  o  o  c  c 


—  o^o  o 

dp-  O  •»• 

"mo 


g>  p-'  g*  g>  *o  g5 


rg  mp-  O  O  CI 


i  g3  *o  g3  g5 


o 
rg 
r»  •-*  p-  g^-Ci  O 


g>  g><g>  oigs  g) 


g>  M g>  g5«g>  o 


rg  cO'  o  —  ci  ci!  g>    •cccicom 
•-•  m  o  g?  ©  co  ©  ©  —  g>  o  o 


•c  «ig)  r-ig)  g> 


g>  p-io  v0 


O  g) 


\0  g>  so  "6  "fl  •o 


g)  g>  g>  g)  g>  g> 


«J  »»*   in  U*  »^  UT  •wh.    vwvw  —  *utrv* 

co  gap-  oim  p-'C  o  g>  p-  p-  rg  o  g>  co  p- 


g>  —'rri  g>  o  gf  O  eo  Ct  g>'C0  m  g)  ■« 
O  mp-  mm  ciim  m  -c  rg  rg  olrg  ci 
r-  —  rg  ci  eo  p-  ci  rgc  —  —  rgg>  g> 

—  —  g)  g5ioo  m  co  rg  co  mi—  g)|p-  r- 


—  gf-iO  Ci 

^  m  in  m 

C*  Ci'CO  GO 

O  O'rg  m 


gf  COi^g  «£).—  ^^ 

Ci  Oim  04M 
rg  ogj  p-  rg  eo 
p-  gfio  Cip-  c. 


i 

O  rg  g)-  mc  m 
p»  •-•  rg  mo  m 
—  gfg)  m  —  g)- 
p-  oim  co  o  co 


■c  -o  o  g>  "O  o 


I 


t-  -0  «pp 


g>  <o  tn  g)  en 


r»  —  ci  eo  O  >ii"  rg  g/  o^in  r- 
ci  —.ci  co  —  -*•*•  m  g>  gj-  p-  r*—  «ft  r»  o  — 
rg  rg  m  rg  O  Oi—  O.—  Ci  O  <s|irg  g>  ci  ir»  m 
cdp-ioco  —  g5g>mg?eogjog>g>r->Og> 


io  rg  ci  i 

.  —  g>.«r  i 

;-o  —  gs  i 

I  rg  ©.—  i 

•    •    • 
I  rg  inun  ' 
I  —  ci;g)  ' 
'Ci  rg  rg  i 


co  Oio  o 
O  OiO  O 
o  O  o  o 

r-  injp-  m 
•  •(  •  • 
O  rgiO  m 
cc  r»  co  «* 
O  OiO  <N 


o  — irg  ci 
O-OI  o  o 


o  g>>—  ©o  o 


O  CiiO  o 


©  —CI  CI©  Ci 


-  oo    *  cc  -0 

C|  ©lp-  CI  — 

—  m  p-  M- 
o  o  m  ci  g> 

•    •    •    •    • 

—  eo  •—  rg  p- 
p-  o  —  oo  O 

—  co  ci  rg  rg 


eo 
o 
ci 

C   CC' 

o    • 
o  o 

ci  g* 

•  Cl 

ci  m' 
rg  rg 


ci  ci  o  O'—  ©  O  ©g>  cii—  ci 


INI 


Ci  MO  ci 
0<>f  go 
g>  ©  g>  O 
rg  CiiO  rg 
•  •'  •  • 
rg  rg  co  eo 
C  g~  p-  p- 
ci  —  rg  rg 


p-  eo  —  g*;0  co 
gf  in  p-  oo  o 

HCOPAN'Ol* 

ci  gf  o  oir*  m 
•  •••*•  • 
o  oigj  os;o  p- 
r-  —  gj  —  >tr\  m 
rg  gfi—  rgirg  — 


O  Ci 
O  C 
O  o> 
m  p-| 
•  ♦ 
gs  m| 


O  eoio  i 
o  o'  o  l 
O  O'  O  l 

©  hi"  i 
•    •'  • 
co  oim  i 
o  o  •»■  i 
o  o  o  I 


CD:  " 

o  m'  oo  o  _ 

O     •■  O  O'  o 
O  Ci:  p-  Cl;  Cl 

cd  OiO  -orico 
•  p-  «  •  • 
p-  o  g>rgim 
•o  —  —  com 
O      i©  rg.  o 


C  eo! 
O  Ol 
o  P-i 
rg  o; 

•   «| 

P-  Cl 

g>  m 

o  — 


O  O  co 

O  OlO 

g>  o1—  ' 
o  mln  i 

•    •'  • 
g-  ooirg 

g>  gj-ir- 
rg  ©ico 


g>  mi  g>  p-l  eo  o 
O  Ol  O  Ol  o  o 


O      —  rg  ct  •»■ 

C 


m  g>  g3  g>'o  O 
g»  oc  MCI  r- 
p.  —  co  oici  p- 
ci  gj'O  cd  ©  o 
•    •    •    •    •    • 

O  MO  —  iO  CC 

—  grip-  eo;m  — 
rg  — ;rg  —  ci  rg 


O  oo  oo  o!eo  o 
O  O'O  O'O  o 

m  mio  H'tMn 
—  mip-  —lp-  g> 
•  •'•.•;•  t 
>f  — im  mioo  eo 
m  org  p-i©  m 
rg  rVO  ©o  C 


—  rgici  g>im  g> 


Cl  ci  o  — ici  — 


•o  rglgf  p-ci  gf 
o  eo  —  g5o  ci 
O  rg'g*  gj  Ci  gr 
m  -c  g>  cico  rg 

t      e      •     •      «      t 

o  -om  —  co  eo 
m  g)  —  p-ci  m 
rg  rg  rg  in'g>  — 


C  —  ci  oio  ci 


Ci  OIO  o  —  c 


e  ci  o  one 


co  rglo  — loo  cv 
©  rg.eo  Cig)-  rg 
rg  g- ,—  coico  -4 
m  p-igf  —ico  — 

m  —i  oo  ci|in  — 
c  gji—  coip-  co 
rg  —  ,ci  ci  —  g> 


o  O  o  eoio  o 
o  co  oio  o 
o  g>io  inici  o 
ci  rgm  mig*  m 

•    »i  •    *\  i 
co  oico  coirg  p* 

"410004 
©  ©  rg  mi©  rg 


•e  p-1—  o  ©  * 
ci  mico  oo  <o  o 
rg  —  im  ci  o>  cd 
m  — :p-  p-  cc,  o 
•    ••••• 

c  p-im  rg.o  g* 
rg  gr  eo  MO  O 
rg  en—  rgci  — 


co  O  o  ci 


rgMrg  —  commrg'g)  ci'O 
o-0Orgcigjg>  —  mocir" 
rgp-rggrg)-^—  gjoeomg) 
oecogjoogvor-crgoo 


—  m  ci  o  ci  ci  m  g>  g>  -o  o  o 


p-  <f  ci  o  co  rg 


C  Oi  O  O  co  co 
C  OIO  OIO  o 

g*  mip-  gj  —  o 
rg  ci  oo  o|m  p- 


—  rg  rg  tsici  rs  —  —rgrg— CM 


O  OIO  co  o  eo 
O  O'O  OiO  o 

Ci  00.  —  CllCO  P- 

•o  gj- :o  o,g>  © 


O  Ol  O  »-  O  CO 

o  oo  o o  o 

gj  —  p.  o  m  r» 
o  O'  g>  m  —  o 


m  O'*-  m;ci  o 
g>  oirg  —  'ci  o 
rg  rg©  — :rg  — 


o  Mfg  —.—  g> 
Ci  cii  o?  CO.  »4  rj 
o  ©Irg  OiO  rg 


p-  —  ©  CD  O  P- 

c  g?  o  eo  <o  tc 
rg  ©,©  o  C  ©■ 


p-  eoio  O'—  eg 
—  — ,  —  rgi  rg  rg 


ci  gj-l  m  g)  r-  eo 
rg  rg.  eg  rg' rg  rg 


o  oi—  rgici  gf 
rg  ci- c»  Ci'  ci  ci 


m  g>  r»  eo  o  C 
ci  ci  O  en  ci  gj 


•    •    •    « 


o  gj  c  o  -o  os 


«r»g>f»  «o 
#  rg  g/  eg  o 
isi  est  —  O  ci 
O  p"*  0>  f> 
•  •  *  •  • 
c  to  «*»  o  <n 
-©eg  ■*  g)  m 
—  estM  «•»•" 


o  ©  o 
o  o  o 
<n  ghr- 
rt  rg  g> 
•  •  « 
m  rg  o 
<a  ws  — 

»NO 


I 

I 

eac 
e>«>c 
me-«N 

ecr 


oo 

oo 


og> 


onit  •") 


frag 
OfsiC 


o  r~ 
rg© 


»»  e> 

O  *>  if> 
r»  ct  »• 
eo  <0  g> 
•   •    • 

*g  —  r» 
O  «s«  rg 


w  rgen  g>  *>  -8 
g?  *  gr  •♦  •»  sf 


g?  g>  g>  «i«i 


110 


.or-  f»  o 

:0  en  o  * 
in  -C'M  o 


»M<ltttM» 
■*  eg  .«g  ©;0  in 
CO  O-O  eo  ••*  en 


m  o*p»  m  -co  ** 


m  Mm  gs  g)  -O 
^  m'CE  pHO  N 
co  gr  icm  eo  gr  cm 


\/\  O  O  4  CO  H 

m  iaicm  •-<  ©  en 

t>>r»icoiftiOtfi 

P»   m  im   CD  im   O 


e~coo><otnm>g|p>g>op» 

gj  -o«<  f^-sj-  «m  <m  —  ^  ©im  ,t 

00   «0'lTt  rgC0  •-"  H  P»  'CM  **  |C0  m 
CI  IM»H  p»iQS  m  .x  m  CO  Oim  m 


>t  CD  OS  «  O  I 
-<  COICN.N' 
C*  0'ON>0 
O  «*  |C3  **  © 


IM  !»>»«■ 

m  cMlm 

as  •-«  ■*»si 


eooe*  r»- 
o  e  <e  <<s 

g)  CM  (A  <o 

lAN'NM 


1 00  gfj©  M 

i-ar-©  •*■ 

.©  *ih«  CM 

ip-mo  in 


J-  0".i-<  en  CO  ■*• 

O  CM  «»■  —  m  CO 

•?  r~  **  -•  r-  ~ 

rg  »■•  CM  WS  ix  4Tt 


ci  wieo  r-  *  o 

■*  lA  CM  gS  IA  -0 

ono««o 


m  in  o  k»»  m 

41  iMicMn  t>  m 
co  in  loo  gs  in  r>- 


o  p-  im  o  it>  in 

O  w}  -O  O  IO  cm 

en  m  ip-  co  im  cd 
>o  os  *c  p».gs  -c 


co  <-<ieo  r»'H  <»" 
p-  -o  ©  .*  os  gj 
•o  o  o  m  in  co 
m  o  nfi  <o  .m  <o 


g)  »g  |en  «*/!m  o 

"4  -C  !-4>  O  .•-<  lf\ 

e«oicMO>iinc» 
<  Mr»  «o  gj  g> 


O  lA.<0  fHiOD  O 
as  r-  OS  h"-co  *+ 
CO  ©im  hi^  gj- 
—  O  O  H—  -0 


.*  #h  as  r- o  ia 

gj  p»ip-  p.,*  gj 


m  •♦  im  o  ip»  m 
>*  O  '<r>  <»  :»»  * 

co  p»ip*  m.co  cs 

CM  mtu-»  CM  — i  © 


p-  CD"«  m!o  o 

O    OllA  O  :P»  *A 

t-ir^O'iu'i- 

-IfiNftKIcO 


o  cm  ha  im  ha  .*■ 

o  n«  oo  «n  -.y 

•O  O  '00  o  im  c^ 

r-  mim  o  iws  p» 


r»  —  >*  o  -e  os 

CO  CMl<«  CMC*  o 

•o  t~i-o  eoim  o 

X>  gSOO  ©1*0  -o 


©  mi-o  p-.»«  i 
m  eoio  ©  eo  i 

•©  •©  .•■>  lA  IO  l 
g)  tn  gj  cmk*-  i 
en 


•*  coim  ©|gs  o 
•*■  t-  e»  o  cm  m 

O  UVCM  «h|0  gs 

r-  *  ir-  oo  ik  r- 


N  -OiO 
•»■  t-lO 

•o  ifiir- 

CM  CM«-« 


m  o>  C 

<»  O  U\ 

o  ml^ 

co  coii 


tun 


mcsiicM  rg 


CM  CM^CM  CiNfl 


en  cMitM  «nim  cm 


4-h-IN  .*■ 

If,  ©  -t  co 
*  cn.cn  •- 


m  cni-f-  xioo  en 
co  co'en  oo -en  co 
^-  one  ir\  cm  •»• 
m  •»  cm  •*  cm  •*■ 


as  r>»  cm  •J-t-i  ^0 
0»  B-»   **CO 

•*■  o  <  ©ice  m 
•*  rg  cm  f»-">t  cm 


en  en  en  en  ten  en 


m  en  icn  <o'f  cm 
O  im>»  •*  e\i  r» 

ifit>Mtno> 


cm  cnlen  enuM  en 


CO  eni*  IMA* 

■♦  r»;gs  eoien  o 
m  mo  cm'<o  >c 


cn  eMi*M  cm  cm  en 


•o  eMio  r»-io  ^> 

CMH.ih^iiAO' 
*  «-eiCM  ©iij>  f> 
gs  cm  I'M  en  rg  in 


cm  cn  cm  enicn  en 


■*  im  co  enicn  g> 

gj  «Hir»  m;gj  c> 
©  •*■!©  ecif-  en 
cm  ^"icn  en>^  m 


cn  en  cn  »m  im  cm 


cm  cm  ©  »*!«o  •* 

co  o<m  cnio  co 
o  •*  as  micM  o 
•J  ^  1*3^  eniO  en 


CM  cm  CM 


CM  -6  -O 

m  cmIco 

*    -4,0 

en  en  cm 


oo  o  o 


iC  ->"0  en 
gsinr-  co 
iin  mim  sj- 

iO  <d. as  &■ 


O  OiO  Ol©  o 


o  © © oo  o 


©  OIC  ©IO  © 


©  ©  c  o  o  o 


*  r»im  r» 
•*  <MC  en 
en  «*tg>  •* 
as  oico  o 


en  O'CM  esi-gs  rg 
en  e>  -co  gSieM  •- 
e>  w>lr>-  C  ©  rm,<t  ■* 
C0C0OOiO"'OC> 


©  o 


e>mir~  .»ico  O 


gr  "O'O  ©  "»•  en 

mho  en-t-  gsicn  r»  f>  r-'f-  en 

co  -ocm  "O  •*•  ©Icm  en  co  enio  m 

e>e><e>o©©oe>if>©!C0© 


©  OIO  OiO  O 


I 

cm  «*!o  eoi<*-  © 
co  eni«^  f> .en  f> 
n  o  to  enigs  cm 
O  os. as  Oico  O 


o  ole  CIO  o 


o  o  ©  o  o  o 


co  Alias  sj-  -t  co  o>  enio  gj'O  O 
en  o  ©  >tio  gs  en  m  <r  nun  g> 
g>  »<'C  »hi<*  eMim  enicM  eni^  as 

O  Ol©  COiO  o  O  O  O  O'O  CO 


o  o  o 


©  giir- 
co  gS'O 
a.  oio 


'«gsigs  gs 


ifM  eo  *t  m 
leMimao  -j- 
IO  r>  cm  4- 

•<l  CO  —>  IT> 


<o  g>i<o  r- 


i  OI.J-  o 

en  -0  >o 
i  CD-en  o 
m  C  cm 


■c  <o 


<0  en 
o  <» 

IT.  CO 
■C  ~ 


r-  ■Cf£  r»lr^  g> 


•c  g>'*  gj:r>-  »>- 


co  gr-ioo 

m  cm  co 
■c  **  gs 

«OM 


i  I 

i  •-  r-  ©  -o  gjioo  f» 
i  coi^  eo  g)  •»•"-•  cm 
i  e— If*  <»■  cm  eni«6  m 
i  Mm  o  oo  gjieM  <4- 


>o  -c-o  r-l<o  r> 


cm  ©i©  gs.<«  en 
r»  uv©  m.co  cm 
-<  r-ios  f-io  * 
p-  r-'cn  ip.^  cm 


r-  g)ig)  g)ig)  r- 


•»  olen  eei»*  p- 
>j  enico  •^;e—  r^ 
o  gt-'CM  ©  ©  © 
m  gsig>  ccir-  gs 


g>  r~if»  gsit-  r» 


•o  -o  ©  >tien  m 
o  en'co  ^<©  in 
©  eMiin  mi»<  © 
•o  *:c  gfien  * 


■c  r-|>0  gS'^O  <0 


| 

eg  en!«M  O  o 
m  eM'0  cm1© 
r**  *•*  m  oo  © 
g>  cnico  OiO 


■o  gslgs 


^-  CM'CB 

en  mi* 

©  "ip» 
—  cm 


iIOCih  o 


©  «* 


•  . 


m  »<ie  *|en  ©  en  cnlen  cnirn  en 


gj  eO'CM 

^•mien 
>>c  m>cM 


o  «»•  —  i 
cm  cn:g>  i 

en  *H'H<  i 

CM  O"* 


CM  cniCM 

im  co. en 

O  •*■■'- 
cm  eMien 


inio 
cDjm 


! 
gj  r~ien  i 
cn  co'gs  i 

kIcm  • 
«*  gjiM  i 


O  en;<f  ■*  O  en 


o  olo  g>  -r  co 
o  ^ im  ©.O  en 
••*  -co  eo  en  m 
o  mo  ©  ©  « 


-j  ©  ©  c  ©  -* 


m  g)i<x  ->  —  r- 
os  <©iin  m  en  r- 
g>  enicM  r»ip"  co 
M  o;«t  p-.o  -o 


©  eni"~i  «-|en  en 


x  cmic  en  C  I-- 
<n  gj|CM  in|<-i  m 
e~  Oih  enlm  o 
en  en|co  coip*  oo 


en  mien  o  m  © 


O  OiO  O  OS  o 

<~  m;g>  oie^  m 
g»  olm  oi««  en 
o  mim  •critM  o 


—   HiO 


m 

o 


en 
<»• 

mio  o 
•:  •  IM 
mien  >sf 
■OiO 

m 


JCM-4CM 

i-o  coigs 
l~eM.m 


r*  mi"- 

cm  Cm 
m  «Mim 


cm.* 

g>..- 
<-iirg 


g)  <-nO 
m  mim 
»-  micM 


x;gs 

Oias 

Oi- 


ii  mio 
o  gSigs 


r-igs 
<oi<»  i 


-»■  o.g)  p» Im  o 
■r  g>©  ol«o  r- 

im  ^glgs  g)iH  *-• 


m  cm 
cm  •- 

•e  cm 


00  OIO  o 

O  OIO  o 
r~  Him  m 

OH.«  H 


as  O'co  OiO  o 
O  O'O  OiO  o 
»•  -4-im  oim  m 
m  eMoo  mi*  •»• 


co  oio  o  o  o 

o  oio  o  o  o 
m  cm'©  oi<-<  m 

CD  P"ICM  m|<H  »« 


O  coieo  o  o  oo 
O  OIO  o  o  o 
m  mim  m.»«  in 

gs  mim  gs.ni  e^ 


■C  ©|<0  <<S 
O  OSiCM  O 

IM  CM  <m  m 


CO  COIO  OS  ©  oo 
O  OIO  o  ©  o 
m  mim  «-g.gs  m 

m  ©i-4*  m'o  oo 


g>  ©|o  ml-»-  m 
•h  m!o  <*  co  «h 
cm  Him  •»•  i-  cm 


o  olo  oo  ©  o 

o  oio  o  c  o 

_  ^,;m  h!C  o 

o  oi*  mi©  m 


CD  CO  C    CO 

o  o  ©  o 

r-  <h,cm  i-i 
©  m|f-  m 


cm  O  m  o 

r»  ^-Ip-  h 

H  HjHCCt 


CO  o 

o  © 

<~  o 

m  cm 


O  O  00  o  ©  o 

o  o  o  o  ©  o 
o  »"  m  o  cm  m 

moo  m!r-  m 


m  m 
cm  o 
•o  CM 


o  © 
o  c 


o  o 
o 


m  olos  m 

•O  Ol-*  o 

g> 


p-  olgs  os 
Iim  o©  m 

l«MOi©  O 


O  iMi«f  eoigj  m 
p-  gs  o  no  m 
O  ©iO  mi©  m 


o  oo'm  cmi>0  p- 
m  «*im  ©;**  gs 
m  ©io  p»im  © 


cm  m.^  m  gj  p-ico  o  o  —<  cm  mi"*1  m  g»  p- 

IMMI\«(lMn:inini«<)««|««|44 


m  coi-?  m.o  pj 
m  m.o  -*ipj  © 
cm  imIin  iMim  m 


oo  o'o  h  rg  m 

•o  g>;p-  p-|p-  p- 


m  g>im  mipg  g) 
gr  H'H  ooi©  * 
o  cm.*  oj-lo  m 


^-  migj  p- 
p-  p-'p-  p- 


•h  g>lo  «*lm  p- 
O  c  o  r-  cr  ia 
m  ©  o  o  o  <* 


©  •hicm  m  gt-  m  g>  p- 

os  as.es  oo'CO  co  oo  co 


■  o  c  «»|o  m 

■  p>lm  eo. .y  m 
>  cMii-e  o  m  m 


pi  ooi  g>  Oi»  cm 
-*  ©  O  P-IO  C 
cm  m  cm  oim  o 


OHNrt 

o  o  o  o 


O  h 
CM  •" 

O  — 


■*  m  g>  p- 
o  o  o  o 


m 

CM 


111 


7.1 


SP 


1  Sp  performs  the  following  analysis  for  sets  of  data. 
For  two  sets  of  Q50's  find  the  means,  std's,  cross- 
correlations,  and  Spearman  rank  correlation.   The 
calculations  can  either  be  done  in  "raw  space"  or 

in  "log  space"  (the  Spearman  correlation  will  be 
the  same) .  Since  Q50's  can  be  large,  everything 
is  in  double  precision. 

2  Calls: 

Stats 
Order 
Spcor 

3  We  assume  that  most  Q50's  are  distinct.   Thus,  the 
Spearman  correlation  routine  does  not  check  for 
ties  in  rank.   A  set  of  data  is  ended  when  a  Q50 
value  >  99  is  read. 

4 

5a  Read  in  data  (originally  in  log  space) . 

b  If  switch  transform  to  raw  space. 

c  Find  means,  std's,  and  cross  correlations. 

d  Sort  the  arrays. 

e  Find  Spearman  correlation. 

f  Go  to  (a)  if  there  are  more  cards. 

6   Let  the  observations  be  xi...Xm«  yi-««ym  where  the 
x's  and  y's  can  be  in  either  log  or  raw  space. 

Let  di(x)  =  rank  of  Xi ,  i.e.,  if  the  x's  were  sorted, 
the  observation  which  started  in  place  i  would  end 
up  (after  the  sort)  in  place  djjx).   Define  di  (y) 
similarly.   Then,  let  Di  =  di(x)-di(y)  =  the  dif- 
ference in  rank  of  x .  and  y . . 
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The  Spearman  correlation  = 


\  m  -m  / 


A  test  on  this  value  is  t  = 


SP1 


(i-sM 


1/2 


7   1/12/76  Raiffa 


7.2 


ISW  =  integer 


read  from  cards  once  for 
each  set  of  data: 

ISW  =  1   leave  in  log 
space 


ISW  f   1 


transform  to 
raw  space 


Do  loops: 

Do  10  J  =  indexes  through  observations  to  print  data 


counts  the  no .  of  obser- 
vations in  a  set  of  data 


integer 

real* 8 

array 

real*8 

array 

integer 

array 

integer 

array 

holds  .Q50's  (unbiased) 
holds  Q50's  (biased) 
holds  ranks  of  X's 
holds  ranks  of  Y ' s 


X 

Y 

INI 

IN2  x 

Example : 

X(l)  =5  after  sorting  X(l)  =1,  IN1(1)  =  4 

X(2)  =  3               X(2)  =  2,  IN1(2)  =  3 

X(3)  =  1               X(3)  =  3,  INI (3)  =  1 

X(4)  =  2               X(4)  =  5,  INI  (4)  =  2 
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Notice  that  X(IN1  (I))  =  original  X(I) 

TITLE  =  real*8    array   used  for  labeling 

Z     =  real*8  no.  of  observations  +  1, 

for  finding  plotting  posi- 
tion 

W     =  real*8  observation  no. ,  for  find- 

ing plotting  position 
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7.3         Sp 


c 


.Start 


Read 

log  or  raw 

space 


Read 
title 


Write 
title 


I  »  0 


I  *  1+1 


Read 

data  values 


yes 


"HsTroJ 


yes 


^ 


yes 


change  to 
raw  space 


JL. 
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7.3    Sp 


I  -  1-1 


Stats 
(X,Y) 


Order 
X 


Order 
Y 
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7.5-7.7         Program  run  preparation 

The  following  is  a  complete  deck  for  this  job. 

1.  Job  card 

2.  System  control  cards 

3.  Source  code 

4.  Log  vs.  raw  space  card 

5.  Title  card 

6.  Data  cards 

7.  End  of  data  card 

8.  Repeat  4-7  as  often  as  desired 

Input  preparation 

All  input  is  from  cards.   Input  will  continue  until 
EOF  on  unit  5.   There  is  one  set  (4-7)  per  state. 

Log  vs.  raw  space  card. 

column    format 

1         II 


description 

1  if  you  want  log  space 
•0  if  you  want  raw  space 


Title  card. 

column    format 
1-80     10  A8 
Data  cards. 


description 

state  name  plus  any  title 


There  is  one  data  card  per  station, 
cards  produced  by  " Reduce . " 


These  are  the 


column 

13-19 
20-26 


format 

F7.4 
F7.4 


End  of  data  card. 
Signals  the  end  of  a  state. 
column    format 
13-19   -99.9999" 


description 

log  (unbiased  Q50) 
log  (biased  Q50) 


description 

end  of  data  signal 
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Output 

Output  is  to  the  printer.   There  is  one  set  of  output 
for  each  set  of  input  (4-7) . 

Each  set 

line    column    format     description 

1  1-80     10  A8     state  name,  and  title 

2  1-5       15       no.  of  stations  in  the 

state 
17-30     F14.4     mean  (log (unbiased  Q50's)) 
37-50     F14.4     std  (log (unbiased  Q50's)) 
59-72     F14.4     skew  (log (unbiased  Q50's)) 
79-92     F14.4     correlation  of 

log  (unbiased  Q50's)  and 
log  (biased  Q50's) 

3  like  2  but  for  biased  Q50'i 

*   If  raw  space  was  selected  on  the  "log  vs.  raw  space" 
input  card,  the  raw  space  rather  than  the  log  space 
values  will  be  given. 

4-6  blank 

7  1-8       18       no.  of  passes  needed  to 

sort  unbiased  Q50 ' s 

8  1-8       18       no.  of  passes  needed  to 

sort  biased  Q50's 
(New  page) 

1  headers 

2  1-8       18       J   (1) 

9-22     F14.4     log  (unbiased  Q50's)  for 
1st  station  in  the  state 
27-31      15       rank  of  the  unbiased  Q50 
37-50     F14.4     log  (biased  Q50's)  for 

1st  station  in  the  state 
55-59"      15       rank  of  the  biased  Q50 
70-83     F14.4     Jth  ranked  unbiased  Q50 
84-97     F14.4     Jth  ranked  biased  Q50 
101-106     F6.2     plotting  position 

J*100 

no.  of  stations  +  1 


K  like  2  but  for  last 

station  in  the  state 
K+l  blank 

K+2  blank 
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line 

column 
1-8 

format 

description 

K+3 

18 

no.  of  stations  in  the 

state 

25-38 

F14.4 

Spearman  correlation 
of  unbiased  and  biased 
Q50's 

44-57 

F14.4 

test  statistic  on 
Spearman  correlation 

(See   *) 
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8  Prep 

8.1 


Prep  prepares  cards  for  input  to  the  SPSS  stepwise 
regression  program.   Each  card  contains: 

1.  station  no. 

2.  log  (unbiased  Q50) 

3.  log  (biased  Q50) 

4.  log  (1st  basin  characteristic) 

5.  log  (2nd  basin  characteristic) 


for  up  to  7  basin  characteristics.   Prep 
allows  you  to  select  up  to  7  of  the  20  basin 
characteristics  in  the  input  disk  file.   If 
any  of  the  selected  basin  characteristics  are 
missing  (0)  the  station  is  skipped. 

2  Calls: 

None 

3  The  1st  record  of  the-  disk  file  contains  headers 
which  we  don't  want.   All  of  the  stations  on  cards 
are  in  the  disk  file. 

4 

5  The  number  of  basin  characteristics  desired  and 
their  indexes  are  entered.   Then  for  each  card, 
the  basin  characteristic  file  is  scanned  until 
the  appropriate  record  is  found.   The  desired 
basin  characteristics  are  converted  to  loge  space. 
If  all  of  the  characteristics  are  >0  (before 
conversion) ,  the  information  is  printed  and  punched. 
If  one  or  more  characteristics  are  missing,  a 
warning  is  printed. 

6 

7   2/4/76  Raiffa 

8 
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8.2 


2  Do  loops: 

Do  10  I  ■  read  in  indexes  of  selected  character- 
istics 

Do  20  I  =  check  if  characteristics  are  present 
and  convert  to  log  space 


INUM 

= 

integer 

counts  the  number  of 
stations  accepted 

X 

S 

real 

array 

holds  all  (20)  basin 
characteristics 

1ST 

a 

integer 

array 

holds  station  no.  from 
disk  record 

UN 

* 

integer 

array 

holds  indexes  of  desin 
characteristics 

IS 

= 

integer 

array 

holds  station  no.  from 
cards 

IN 

5= 

integer 

no.  of  characteristics 
desired 

Oil 

S 

real 

log  (unbiased  Q50) 

Q2 

= 

real 

log  (biased  Q50) 

L 

= 

integer 

dummy 

Z 

s 

real 

dummy 

K 

= 

integer 

dummy 

J  . 

- 

integer 

temporary  index  of  Ith 

desired  characteristic 
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8.3         Prep 


no.   of  good_ 
stations 


no.  of  basin 

characteristics 


f       Start 

) 

INUM  -  0 

Read 
IN 
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8.3         Prep 


5 


I  -  1 


ygo 

X(IIH(I))^  > 

<  0 


X(IIN(I))   - 

log(X(IIN(I))) 
I  «  1+1 


no 
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8.5-8.7         Program  run  preparation 

The  following  is  a  complete  deck  setup  for  this 
program. 

1.  Job  card 

2.  System  control  cards 

3.  Source  code 

4.  Number  of  characteristics  card 

5.  Characteristics  cards 

6.  Station  selection  cards 

Input  preparation 

Input  is  from  cards  and  from  a  magnetic  device 
(file  10) . 

Number  of  characteristics  card 

column   format    name   description 

1-2       12       IN    the  no.  of  basin 

characteristics 
desired 

Characteristics  cards 

card   column   format    description 

1      1-2       12      index  of  1st  desired 

basin  characteristic 


IN     1-2       12      index  of  last  desired 

basin  characteristic 

Station  selection  cards 

One  card  for  each  station. 

column   format    description 

1-4  A4  1st  half  of  station  no. 

5-8  A4  2nd  half  of  station  no. 

13-19  F7.4  log  (unbiased  Q50) 

20-26  F7.4  log  (biased  Q50) 
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The  input  magnetic  file  (unit  10)  is  a  statpac 
data  set • 


Output 

Output  is  to  cards  and  the  printer. 

Card  output  unit   (7) . 

One  card  for  each  station  selected  (and  which 
has  all  IN  desired  basin  characteristics) . 

column   format    description 

1-4      A4      1st  half  of  station  no. 

5-8       A4      2nd  half  of  station  no. 

9-16     F8.4     log  (unbiased  Q50) 
17-24     F8.4     log  (biased  Q50) 
25-32     F8.4     log  (1st  selected  basin 

characteristic) 


F8.4     log  (INth  selected 

basin  characteristic) 

Printer  output. 

There  are  two  types  of  output. 

a.   If  a  station  has  all  of  the  desired  basin 
characteristics. 


column 

format 

description 

6-9 

A4 

1st  half  of  station  no 

10-13 

A4 

2nd  half  of.  station  no 

19-26 

F8.4 

log  (unbiased  Q50) 

32-39 

F8.4 

log  (biased  Q50) 

45-52 

F8.4 

log  (1st  basin  charac- 
teristic) 

F8.4     log  (INth  basin  charac- 
teristic) 

b.   If  some  of  the  desired  basin  characteristics 
are  missing 
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ne 

column 

format 

description 

1 

blank 

2 

1-11 

title 

12-15 

A4 

1st  half  of  station  no 

16-19 

A4 

2nd  half  of  station  no 

22-31 

F10.3 

log  (unbiased  Q50) 

34-43 

F10.3 

log  (biased  Q50) 

46-55 

F10.3 

log  (1st  selected 

characteristic) 

F10.3    1st  missing  (0) 
characteristic 
F10.3    next  characteristic 


F10.3    INth  characteristic 
blank 
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9  SUBROUTINE  LOAD 

9,1 

1  Loads  WW1  tables  and  category  values  from  cards 
into  arrays. 

2  Called  by: 

Bigflow 

Reduce 

Samp 

R50 

Skew 

Calls: 

None 

This  subroutine  is  needed  whenever  unbiased  Q50's 
are  to  be  calculated. 

3 

4   Simply  read  arrays  one  by  one. 
5 
•   6 

7    10/4/75   Raiffa 

9.2 

0   Arguments : 

SM  =  real   array   holds  skew  category 

values 

YM  =  real   array   holds  no.  of  observa- 
tions category  values 
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TM  =  real   array   holds  return  interval 

category  values 

XT  =   real   array   holds  true  expected 

value  table 

XL  =  real   array   holds  log  normal 

expected  value  table 

SL  =  real   array   holds  log  normal  std 

value  table 


Just  Do  loops  controlling  "reads." 
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9.3  Subroutine   Load    (SM,    YM,    TO,   XT,    XL,    SL) 


(     ^     ) 


Read 
skew 
categories 


Read 

samp la  size 

categories 


Read 

return  int. 
categories 


Read 
true  E(X) 


Read 

log-normal 

E(X) 


Read 

log-normal 
std  (X) 


Return 


rn   J 
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SUBROUTINE  STAT1 


10 
10.1 


Finds  the  mean,  std,  and  skew  of  values  .in  an 
array. 

Called  by: 

Calc 

Bigflow 

Reduce 

Rowq50 
Calls: 

None 


Want  statistics  on  observations  x, . . ,x_ 

l    n 


n  v  •  z 

mean  =  1  *■     _.  .      .   /  _  x . 

i=1— /  std  =  sqrt  /  Z  i  -  n  • 

\  n  -  1 


skew  =  /std  \  +  3  /std 
ymean/ 


\  mean  j 


mean 


10.2 


10/20/75   Raiffa 


0  Arguments: 


X  =  real  array 
L  =  integer 


data  values 

dimension  of  X  and 

no.  of  data  points  in  X 
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XBAR  =  real 

returns 

mean 

STD  -=  real 

returns 

std 

SKEW  =  real 

returns 

skew 

1 

2  Do  loops 

Do  10  I  »  index  through  L  data  points 

3  XN  =  real  no.  of  observations 
T  =  real  temporary 
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10.3    Subroutine  Statl  (X,  L,  XBAR,  STD,  SKEW) 


c  E  ) 


Initialize 


I  -  1 


«- 


Z  x 
Z  x 


I  -  1+1 


I>L 


calculate 
mean,  std 
skew 
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11         SUBROUTINE  INTERP  (also  Intery) 

11.1 

1  Given  values  for 

1  skew 

2  no.  of  observations 

3  return  interval 

Interp  uses  the  WW1  tables  to  find  the  unbiased 
return  interval,  and  the  associated  coefficient 
"from  the  WW1  tables. 

2  Called  by: 

Bigflow 

Reduce 

Calc 

R50 

Skew 

Calls: 

Offset 

4a  Use  linear  interpolation  in  the  true  expected  value 
table  to  find  the  "true  expected  value." 

b  Use  linear  interpolation  in  the  log  normal  expected 
value  table  to  find  the  unbiased  return  interval 
associated  with  the  "true  expected  value." 

c  Use  linear  interpolation  in  the  true  expected  value 
table  to  find  the  coefficient  associated  with  the  new 
return  interval. 

5 

6 

7   10/7/75   Raiffa 
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11.2 


Arguments : 

SKEW 

e 

real 

holds  skew  value 

YEAR 

= 

real 

holds  the  no.  of 
observations 

T 

s 

real 

holds  the  desired 
return  interval 

TNEW 

? 

real 

returns  the  unbiase 
return  interval 

CO 

= 

real 

returns  the  coeffi- 
cient found  in  the 
table 

XT 


WL 


SM 


YM 


TM 


real   array 


real 

array 

real 

array 

real 

array 

real   array 


holds  the  "true 
expected  value" 
table 

holds  the  log  normal 
expected  value  table 

holds  the  skew 
categories 

holds  the  no.  of 
observations  cate- 
gories 

holds  the  return 
interval  categories 


1 

2    Do  loops: 
DO  1  KVAL 


indexes  through  the  return  interval 
categories 


IS   =  lower  bound  category  for  skew 
IS1  =  upper  bound  category  for  skew 
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IY  ■  lower  bound  category  for  no.  of  observations 

IY1  *  upper  bound  category  for  no.  of  observations 

IT  «  lower  bound  category  for  return  interval 

IT1  ■  upper  bound  category  for  return  interval 

SI   ■  offset  from  IS  to  IS1 

Yl   «  offset  from  IY  to  IY1 

Tl   -  offset  from  IT  to  IT1 

*If  we  want  to  categorize  a  skew  g  and  the  category 
values  are  x,  ...  x  then  find  x.  _<  g  <  x .  . 

g-x. 
Then  offset  - 


xi+l-xi 


B     «  temporary  used  in  interpolation 

Bl    =  temporary  used  in  interpolation  to  hold 
value  at  lower  skew  category 

B2    »  temporary  used  in  interpolation  to  hold 
value  at  upper  skew  category 

CO    ■  temporary  used  in  interpolation,  later  used 
to  return  desired  coefficient 

XOLD  =  temporary  used  to  hold  values  at  successive 
return  interval  categories 

ICAT  =  lower  bound  category  for  new  unbiased  return 
interval 

XOFF  =  offset  of  new  unbiased  return  interval 

IC1   =  upper  bound  category  for  new  unbiased  return 
interval 
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11.3    Subroutine  Intazp  (SKEW,  YEAR,  T,  TNEW,  CO,  XT,  WL,  SM,  YM,  TM) 
Intery 


(  «"     ) 


Offset 
skew 


Offset 
sample 
-  size 


Offset 

return 

interval 


Interpolate 
in  true  XT 
table 


XOLD  -  0.0 
KVAL  -  2 
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11.3 


Interpolate  in 
WL  table  using 
return  interval 
KVAL 


find  category 
and  offset  in 
WL,  interpolate 
in  XT 


c 


Return 


D 


±. 


XOLD  -  value 
from  the  WL 
table 


KVAL  -  KVAL+1 


interpolate 
in  XT  using 
max.  return 
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12  SUBROUTINE  OFFSET 

12.1 

1  Categorizes  value;  returning  lower  bound,  upper 
bound,  and  how  far  to  go  up  from  the  lower  bound. 

2  Called  by: 

Interp  (Intery) 
Instd 
Calls: 

None 

3  The  category  values  are  increasing,  and  the  variable 
to  be  categorized  is  greater  than  the  first  cate- 
gory value. 

4  Suppose  category  values  x,  ...  x  where 

x.  >  x.  if  i  >  j,  and  we  want  to  categorize  y. 

1  We've  assume  y  >^  x, 

2  If  y  >  x  return  ICAT  =  n-1,  coefficient  =1.0 

3  If  x,  <  y  <  x  then 

*i+r 

y-x. 


ICAT  =  i,  coefficient  = 

5 

6 

7   10/5/75   Raiffa 

8 


x.^.-x. 

1+1  1 
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12.2 


Arguments : 

X 

- 

real 

INUM 

= 

integer 

ICAT 

S 

integer 

COEF 

= 

real 

VAR 

re 

real 

array   holds  category 
values 

no.  of  entries 
in  X 

returns  lower ■ 
category  value 

returns  offset 

holds  number  to 
categorize 


Do  loops: 

Do  1  I  *  indexes  through  x_ 
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12.3    Subroutine  Offset   (X,  INUM,  I CAT,  COEF,  VAR) 


(   CaU    ) 


1-2 

check  cats. 
2  to  INOM 


X(I)>var\J22_ 


yes 


ICAT  -  1-1 

calculate 

coef. 


highest 
category, 
coef.  *•   1 


f   Return    j 
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13  Subroutine  W4014  and  other  USGS  routines 

used  in  finding  biased  Q50's 


13.1 


W4014  was  designed  as  a  main  program  to  find 
floods  corresponding  to  different  return  inter- 
vals.  The  following  changes  were  made  to  turn 
W4014  into  a  subroutine: 

a  The  data  initialization  routines 

Fillpl 

Filln 

Fillp 

Fillgn 

Fillgp 

were  removed  from  W4  014  and  placed  at  the  front 
of  the  calling  routine  Biflow. 

b  The  procedures  for  inputing  original  flow  data 
to  W4  014  were  removed  and  the  annual  flow  data 
was  passed  to  W4  014  through  Common.   Since  W4  014 
was  passed  lbge  of  the  flow  valves  but  uses 
lo9l0'  code  was  added  to  convert  logio. 

c  Originally  W4  014  calculated  many  return  inter- 
vals.  Now  only  Q50  is  found  and  is  passed  back 
to  Bigflow. 

d  The  printing  of  results  by  W4  014  was  bypassed. 

e  Flow  control  associated  with  inputing  more  than 
one  set  of  data  was  eliminated. 

All  of  the  changes  made  appeared  obvious  and  the 
basic  operation  of  W4  014  was  left  unchanged. 
For  complete  .documentation  on  W4014  see  U.S.G.S. 

*  A  listing  of  subroutine  W4  014  along  with 
all  of  the  necessary  subroutines  follows. 
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14  SUBROUTINE  VCOR 

14.1 

1  Given  a  data  matrix  whose  columns  represent  up  to 
25  stations  and  whose  rows  represent  up  to  70  years 
of  flows,  (each  row  represents  a  specific  calendar 
year,  say  row  5  represents  1945.   Thus  if  station  1 
had  flows  from  1900  to  1960  and  station  2  had  flows 
from  1915  to  1975,  the  matrix  could  not  hold  all 
flows.   You  could  decide  to  hold  the  flows  for  1900- 
1970  or  from  1905-1975.),  "Vcor"  finds  the  means, 
std's,  and  cross  correlations  for  each  pair  of  sta- 
tions.  For  each  pair,  these  statistics  are  based 
only  on  the  years  in  which  both  stations  have  a 
flow  reported.  The  average  correlation  is  also 
calculated. 

2  Called  by: 

R50 
Calls : 

None 

3  All  of  the  pairs  of  stations  must  have  at  least 
3  years  of  flow  in  common. 

4  Since  the  correlation  matrix  is  symmetrical  only 
the  section  lying  above  the  diagonal  is  calculated; 
thus  the  pairs  are 

(i,j)  i  =  1,  no.  of  stations  -1, 
j  ■  i,  no.  of  stations. 

For  each  pair,  the  means,  std's,  no.  of  observations 
in  common,  and  the  cross  correlation  are  computed 
and  stored. 

(Station  1  may  have  some  years  in  common  with  sta- 
tion 2,  and  different  years  in  common  with  station  3. 
Thus,  the  mean,  and  std  of  station  l's  flow  when 
the  pair  (1,2)  is  being  processed,  may  be  different 
than  l's  mean  and  std  when  the  pair  (1,3)  is  being 
processed. ) 

After  the  "pairs"  have  been  done,  the  means  and 
std's  of  the  individual  stations  are  calculated 
and  stored. 


200 


One  note:   since  there  are  not  likely  to  be  70  years 
of  flow  data,  a  maximum  year  index  is  passed  to 
the  subroutine  (NY)  and  only  rows  1  through  NY  of 
the  flow  matrix  are  used. 


6   For  pair  (I, J)  and  data  matrix  Q 


14.2 


mean  I  = 


NY 
.^Qti,!) 


where  Z  is  the  number  of  years  in  which  both  I  and  J 
have  non-zero  flows, 


std  I  =  sqrt 


NY 

.Z  Q<i,I)  -  Z(mean  I) 
Z^l 


correlation 

7   2/8/76  Raiffa 
8 


/NY  \ 

LZjQ&rDQUiJ)]    -   Z(mean  I)  (mean  J) 

(Z-l)  (std  I)  (std  J) 


0 

Arguments : 

Q 

=  real 

array 

NS 

=  integer 

NY 

=  integer 

holds  flow  data 

no.  of  stations 

no.  of  years  of  flow 
only  rows  1-NY  of 
Q  are  used 


SUM  =  real 


will  return  average 
correlation 


integer 


no.  of  pairs 

NS(NS-l) 
2 
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XB 


Nl 


=  real 


array 


=  integer  array 


on  return  will  hold 
means  (for  storage 
mode  see  "R50") . 

on  return  will  hold 
no.  of  observations 
for  each  individual 
station. 


1 

2 

Do  loops: 

Do  10  I: 

Do  10  J: 

Do  20  I: 

Do  20  J: 

Do  30  H: 

Do. 30  I: 

Do  50  H: 

Z 

SUM 


zero  arrays 

zero  arrays 

first  index  of  pairs 

second  index  of  pairs 

(I, J)  J  =  I,  no.  of  stations 

index  through  years  (flows) 

index  through  stations  to  find  individual 
station  means  and  std ' s  » 


index  through  years  for  individual  stations 


=  real 


=  real 


LEND 

= 

integer 

NS1 

= 

integer 

12 

= 

integer 

XI 

= 

real 

counts  no.  of  flow  years 
in  common  for  stations 
(I, J) .   Later,  it  counts 
no.  of  flow  years  for 
station  I. 

counts  total  of  correlations. 
Later  SUM  will  be  divided  by 
no.  of  pairs  to  find  and  re- 
turn the  average  correlation, 

25,  dimension  for  zeroing 
arrays 

no.  of  stations  -1,  used 
in  Do  loops 

used  in  Do  loop 

temporary,  holds  a  flow 
for  station  I  of  pair  (I, J) 
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X2    =  real  temporary,  holds  flow 

for  station  J 

Zl    *  real  Z-l 
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14.3    Subroutine  Vcor   (Q,  NS,  NY,  SUM,  L,  XB,  ST,  R,  Nl) 


Initialize 
counters 


I  =»  1 

(1  to  NS-1) 


J  -  1+1 
Inner  loop 


la 


lb 
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14.3    Subroutine  Vcor 


yes., 


yes. 


a  good  year, 
accumulate 


<^ 


find  stats, 
for  stations 
I,  J 
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14.3         Subroutine  Vcor 


1-1 


initialize 
counters 


station < 

I 
year 

K 


partial 
sums  for 
station  I 


find  mean 

and  std. 

of   station  I 


find 

average 

correlation 


(   Stop    J 
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15  SUBROUTINE  OUTP 

15.1 

1  This  subroutine  prints  a  title  and  then  a  matrix 
(up  to  18  columns  at  a  time,  the  columns  must  be 
printed  seven  characters  wide) .   The  title,  and 
the  format  for  the  columns  are  passed  as  input 
arguments  to  "Outp". 

2  Called  by: 

R50 
Calls : 

None 

3  The  format  passed  to  the  subroutine  must  specify 
six  print  positions  for  the  row  label  and  seven 
for  each  entry  in  the  matrix.   IW  must  be  >  1  and 
<  18. 

4  A  number  IW  specifying  the  number  of  columns  per  • 
page  is  passed  to  the  subroutine.  The  matrix  is 
•divided  into  sets  of  IW  columns  (the  last  set  may 
have  less  than  IW  columns)  and  each  set  is  output 
on  a  separate  page  with  all  rows  printed  for  each 
set  of  columns. 

5a  Find  out  how  many  complete  sets  of  IW  columns  there 
are. 

b  Print  the  complete  sets  (if  no  complete  set,  i.e., 
matrix,  has  less  than  IW  columns,  go  directly  to 
5c)  . 

c  Print  the  final  partial  set  (if  the  no.  of  columns/ 
IW  is  an  integer,  there  will  be  no  "partial  set"). 

6 
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.2 

0  Arguments : 

X 

= 

real 

IA 

= 

integer 

JA 

= 

integer 

IN 

ss 

integer 

JN 

s 

integer 

FMT 

= 

real 

IBCD 

= 

integer 

IW 

= 

integer 

array  holds  matrix  to  be 
printed 

i  dimension  of  X 

j  dimension  of  X 

no.  of  rows  of  X 
actually  used 

no.  of  columns  of  X 
actually  used 

array  format  for  printing 
matrix 

array  title  for  matrix 

no.  of  columns  to 
print  at  a  time 

1 

2   Do  loops : 

Do  10  Jl  =  starting  column  of  each  set 

Do  10  I  =  indexes  through  rows  from  each  complete 
set 

Do  15  I  =  indexes  through  rows  for  last  "partial 
set" 

IW-1  used  for  finding  last 
column  to  be  printed  in  each 
set 

no.  of  complete  sets,  i.e., 
int  (no.  of  columns/IW) 

total  no.  of  columns  inclu- 
ded in  complete  sets 

last  column  of  set 

column  number 


IWl 

integer 

11 

= 

integer 

J2 

= 

integer 

J3 

= 

integer 

J 

c 

integer 
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15.3  Subroutine  Outp    (X,    IA.   JA,    IN,   JN,   FMT,    IBCD,    IW) 


(    M1     ) 


IW  columns 
per  page 


yes 


7F 


set  up  to 
print  sets 
of  IW 

■fiaiMBoa — 


Jl  -  1st  col. 

of  set 
J3  »  last  col 

of  set 


Write 
column  no.s 


Write  columns 
Jl  to  J3  for 
all  rows 


J3 


±. 


1st 
column  ol 
partial 
set 


*e3> 


Write 
column  no.s 


Write  columns 
J3  to  JH  for 
all  rows 


<r 


f     Saturn    j 
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16 


SUBROUTINE  TRANS 


16.1 


"Trans"  inputs  the  matrices  of  means,  stds,  and 
correlations  in  raw  space,  and,  for  each  pair  of 
stations  (i,  j)  i  =  1,  no.  of  stations 
}  =  1,  no.  of  stations, 
"Trans"  passes  means,  stds,  and  correlations  of 
stations  i  and  j  to  "Tr".   "Tr"  converts  these 
values  to  log  space  and  passes  the  log  values 
back  to  "Trans",  which  stores  them  in  new  matrices. 


Called  by: 


Calls: 


R50 


Tr 


NS  <  25  (no.  stations) 


See  "Tr" 
2/13/76    Raiffa 


16.2 


Arguments : 

XB 

= 

real 

ST 

= 

real 

R 

= 

real 

COV  =   real 


array   means  in  raw  space 

array   std's  in  raw  space 

array   correlations  in  raw 
space 

array   returns  log  space 
covariances 
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XBL  =   real      array   returns  log  space 

means 

ANS  ■   real      array   returns  log  space 

variances 

For  storage  mode  of  XB,  ST,  R,  COV,  XBL,  ANS  see 
"R50". 

NS  ■   integer  no.  of  stations 

1 

2   Do  loops: 

Do  10  I  =  pair  (i,j),  1=1,  no.  of  stations 

Do  10  J  ■  pair  (i,j),  J  ■  I,  no.  of  stations 

raw  space  mean  of  i 
for  pair  (i,j) 

raw  space  mean  of  j 
for  pair  (i,j) 

raw  space  std  of  i 
for  pair  (i,j) 

raw  space  std  of  j 
for  pair  (i,j) 

raw  space  correlation 
of  i  and  j 

log  space  covariance 
of  i  and  j 

log  space  mean  of  i 
for  pair  (i,j) 

log  -space  mean  of  j 
for  pair  (i,j) 

*On  return  from  "Tr"  SI  and  S2  have  been  altered: 

51  =  real  log  space  variance  of 

i  for  pair  (i,j) 

52  «=  real  log  space  variance  of 

j  for  pair  (i,j) 


XI 

■ 

real 

X2 

m 

real 

SI 

- 

real 

S2 

« 

real 

Rl 

m 

real 

CO 

m 

real 

XL1 

■ 

real 

XL2 

u 

real 
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16.3    Subroutine  Trans  (XB,  ST,  R,  COV,  XBL,  ANS,  NS) 


Select  args. 
for  stations 
1,   J 
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17 


Subroutine  TR 


17.1 


Given  the  means,  stds,  and  correlation  of  two 
variables,  TR  transforms  to  log  space  and  returns 
the  log  transform  means,  variances,  and  covariance. 

Called  by: 

Trans 
Calls: 

None 
VI  (raw  space  correlation)  £  1.0 
See  model 


6  We  have  two  sets  of  samples: 


X1-"V   yi-"yn 

Let  p   =  mean  x 
x 

u  f  mean  y 
y 

6   =  std  x 
x 

6   =  std  y 
y 
p   =  correlation  of  x  and  y 

We  find  the  log  space  means  and  variances  by  using 
the  following  equations : 


(a   =  log  std  x,   a 
x      3  y 


=  log  std  y,  b   =  log  mean  x, 


la 


lb 


=  log  mean  y,    c  =  log  space  correlation) 

2 

=  v. 


exp 


exp 


x     2 

a 

b  +  - 
y    2 


21 


=   w. 
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2a 


2b 


exp   2b  +   2a 


exp   2b  +  2a  ' 

y     y 


exp 
-  exp 


2b  +  a  ' 
x     x 


2b  +  a  ' 
y    y 


=  6 


From  la  and  2a  we  find; 


exp   a 


■%  *   1  -  ax2  -la 


+  1 


b   -  ln(u  )  +  ~- 
x         x     2 


and  the  corresponding  equations  for  y. 

Finally  we  have  the  equation  for  the  correlation 
in  log  space 


xy 


exp   | a  a  c 


|ax2l  -  if' 


-  1 


exp 


so  the  log  space  covariance  is 


6     cov  =  ca  a  = 
x  y 


Ln  (  p 

\  xy 

7   2/13/76  Raiffa 
8 


J  exp 


!•»  1 


exp 


-  1 


\*:i) 
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17.2 

0 

Arguments : 

XL 

■E 

real 

mean  X 

X2 

= 

real 

mean  Y 

SI 

s 

real 

std  X; 

std  X;  on  return  log 
variance  of  X 

S2  =   real   std  Y;  on  return  log 
variance  of  Y 


Rl 

3 

real 

correlation  of.  X  and  Y 

CO 

= 

real 

on  return  holds  log 
covariance 

XL1 

SS 

real 

on  return  holds  log  mean 
of  X 

XL2 

m 

real 

on  return  holds  log  mean 
of  Y 
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17.3    Subroutine  Tr  (XI,  X2,  SI,  S2,  Rl,  CO,  XL1,  XL2) 


C  cai1  ) 


change  means,  stds,  corr. 
in  raw  space  to  means, 
stds,  corr.  in  log  space 


(    Return   ) 
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18  SUBROUTINE  ROWQ50 

18.1 

1  This  subroutine  calculates  the  correlation  of 
Q50's  for  up  to  25  stations.   For  each  pair  of 
stations  (for  n  stations  n(n-l)/2  pairs)  two 
correlations  are  calculated.   Each  correlation  is 
based  on  M  pairs  of  Q50's.   For  the  first  correla- 
tion, each  Q50  is  based  on  a  set  of  LI  flows. 

For  the  second  correlation  each  Q50  is  based  on 
a  set  of  L2  flows.   For  each  pair  the  subroutine 
prints  the  statistics  of  the  Q50's  as  well  as  their 
correlation. 

In  addition,  the  subroutine  finds  the  average 
correlation  of  the  pairs  and  returns  a  matrix 
containing  all  of  the  correlations. 

2  Called  by: 

R50 
Calls: 

Gen 

3  M  <  100,  LI  and  L2  _<  30 ,  NS  <    25 

4  The  statistics  needed  for  the  simulation  are  passed 
to  "RowQ50"  in  matrices.   For  each  pair,  the  rele- 
vant statistics  are  retrieved  and  passed  to  "Gen" 
which  does  the  actual  simulation.   "Gen"  is  called 
twice  for  each  pair,  once' to  do  the  sets  of  LI 

and  once  to  do  the  sets  of  length  L2.   "Gen"  returns 
relevant  statistics  which  are  printed  by  "RowQ50." 

5 

6  For  the  discussion  of  what  statistics  are  input  to 
"RowQ50",  see  the  models  in  "R50",  "Tr" ,  and 
"Gen". 

7  2/16/76   Raiffa 
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18.2 


Arguments : 

JSE   = 

integer 

seed  for  random 
number  generator 

NS   = 

integer 

no.  of  stations  ■ 

LI   = 

integer 

no.  of  flows  in  a 
set  (one  set  per 
Q50) 

L2   = 

integer 

used  like  LI  but 
different  number 

M  = 

integer 

no.  of  sets  of 
Q50's  generated  for 
each  pair  of 
stations 

XBL  =  real      array   log  transform  means 

of  flows  (see  "R50" 
for  storage  model) 

ANS  =  real      array   log- transform  vari- 
ance's of  flows 
(see  "R50"  for 
storage  model) 


COV  =   real 


array   log  transform 

covariances  for 
stations  i  and  j 


XT 

= 

real 

array 

XL 

= 

real 

array 

SM 

= 

real 

array 

YM 

= 

real 

array 

true  expected  value 
table  (WW1) 

log  normal  expected 
value  table 

skew  category  values 

no.  of  observations 
category  values 


TM  =   real 


array   return  interval 
category  values 
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B  =   real      array   on  return  will  hold 

correlations  of  Q50, 
B(i,j)  =  correla- 
tion based  on  sets 
of  LI  if  i<jf  cor- 
relations based  on 
sets  of  L2  if  j<i. 


Do  loops : 

Do  60  I  =  are  going  to  do  pairs 

(1.2)  ...  (l,n)    n  =  no.  of  stations 

(2.3)  ...  (2,n) 


(n-1) ,n) 

Do  60  J  =  1+1  to  number  of  stations 

S10  =  real  total  correlations 

based,  on  sets  of  LI 
(used  in  finding 
average  correla- 
tions) 

S25  =  real  same  as  S10  but  for 

L2 

Q1B  =  real* 8  mean  of  Q50's  based 

on  LI  flows  per  set, 
for  station  i  of 
(i,j)  pair 

like  Q1B  but  for 
station  j 

like  Q1B  but  for 
sets  of  L2 

like  Q2B  but  for 
sets  of  L2 

std  of  Q50's  based 
on  LI  flows  per  set 
for  station  i  of 
pair  (i,j) 


Q2B 

- 

real* 8 

Q3B 

= 

real* 8 

Q4B 

= 

real*8 

SI 

_• 

real*8 
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52  =  real* 8  like  SI  but  for 

station  j 

53  =  real*8  like  SI  but  for  sets  of  L2 

54  =  real* 8  like  S2  but  for 

sets  of  L2 

RQ1  =  real* 8  correlation  of 

Q50's  based  on  sets 
of  length  L2 

RQ2  =  real*8  correlations  based 

on  sets  of  length 

L2 

NSL  =  integer  no.  of  stations 

-1,  upper  bound  of 
outer  do  loop 

IPL  =  integer  index  of  outer  loop 

+1,  lower  bound  of 
inner  loop 

Z  =  real  no.  of  stations,  ho. 

of  pairs 
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18.3  Subroutine   RowqSO    (JSE,    NS,    LI,    L2,    M,    XBL,    ANS,    COV,    XT,    XL, 

SL,  SM,  XM,  TM,  B) 


c  ^O 


S10  avg.  corr. 

for  sets  of  10 
S25  avg.  corr. 

for  sets  of  25 


Write 
titles 


I  -  1 


m  -  1+1 
J  -  XP1 


Gen 


Gen 


Write 

Gens  results 


keep  track 
of  corrs, 
6  avg.  corrs 


-? 


calculate 

average 

correlations 
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19  SUBROUTINE  GEN  I 

19.1 


Finds  the  correlation  of  Q50's  for  two  stations 
given  their  means,  stds,  and  correlation  of  annual 
flows  in  log  space. 


Called  by: 


Calls: 


Rowq50 


Gauss 
Statl 
Interp 
Stat2 


Assume   cov  £  1.0   (this  is  the  log  space 

V1  ■   ■       correlation) 
V1*V2 

If  this  is  not  true,  you  will  try  to  take  the  square 
root  of  a  negative  number  when  calculating  B3. 


A  set  of  L  flows  is  generated  for  each  station 
(see  model),  and  the  Q50's  of  these  two  sets  are 
calculated;  call  these  Q50  (1>  and  QSO^2*.   This 
is  done  M  times  resulting  In  Q50.  d)     i  =  1,M 
and  Q50j(2)   j  =  1,M.   Then,  the  means,  stds, 
and  correlation  of  Q50d)f  Q50<2)  are  calculated. 

We  have  two  stations  with  n  overlapping  years  of 
flow  data. 

Xl'Xn'   *!•••*» 

Using  techniques  described  in  "Tr"  we  find  the 
log  space  means ,  variances  and  covariance  of  these 
two  sets  of  flows. 

\i\.    =  log  transform  mean  of  the  x's 

U2  =  log  transform  mean  of  the  y's 
6±2   -   log  transform  variance  of  the  x's 
622  =  log  transform  variance  of  the  y's 
cov  =  log  transform  covariance  of  x  &  y 
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Let  M  =  variance  covariance  matrix 


19.2 


6 12   cov 
cov  6o2 


Then  if 


B  = 


cov 

-T7 


rV 


2  coy 


6*'-T72 


B  has  the  property  that  BB  =  M. 


Now  let  XB  = 


and  let  E  = 


e  ( 1 ) 
e(2> 


the  vector  of  means, 


CD       (2) 
where  e    and  e    are 


normal  |0,l|   variables.   Then,  for  i  =  1,L  let 


S.  =  BE.  +  XB  = 


B(2,l)ei)+  B(2,2)e<(2)+  v. 


and  let  St  ±   =  expfS^l})  ,  ^  =  exp(S.{2})  . 

Then,  x  and  y  should  have  (expectation)  the  same 
means,  std's,  correlation  as  the  original  x  and  y. 

2/15/76   Raiffa 


0   Arguments : 

XI  =  real 


log  transform  mean 
of  station  1 


X2  =  real 


log  transform  mean 
of  station  2 
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VI  =  real  log  transform  vari- 

ance of  station  1 

V2  =  real  log  transform  vari- 

ance of  station  2 

COV  =  real  log  transform  covari- 

ance  of  stations  1  and 
2 

Q1B  =  real* 8  returns  mean  of  Q50's 

generated  for  station 
1 

returns  mean  for  Q50's 
generated  for  station  2 

std  of  Q50  for  station 

1 

std  of  Q50  for  station 
2 

correlation  of  Q50's 
for  stations  1  and  2 

no.  of  synthetic  flows 
in  each  set  (one  Q50 
for  each  set) 

no.  of  sets  (no.  of 
Q50's  for  each  station) 

holds  true  expected 
value  table  (WW1) 

holds  log  normal 
expected  value  table 

holds  skew  category 
values 

holds  no.  of  observa- 
tions category  values 

holds  return  interval 
category  values 


2B 

= 

real* 8 

SI 

= 

real* 8 

S2 

= 

real* 8 

RQ 

= 

real* 8 

L 

= 

integer 

M 

= 

integer 

XT 

1= 

real 

array 

XL 

= 

real 

array 

SM 

= 

real 

array 

YM 

= 

real 

array 

TM 

= 

real 

array 
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Ql 

= 

real* 8 

array 

Q2 

= 

real* 8 

array 

Yl 

= 

real 

array 

JSE  =  integer  seed  for  random 

numbers 

1 

2    Do  loops : 

Do  10  I  =  M  sets  of  L  flow 

Do  20  J  =  L  flows  to  a  set 

Do  30  J  =  transform  flows  to  raw  space  so  that  the 
skew  can  be  calculated  for  use  with  WW1 
tables 

Q50's  for  station  1 

Q50's  for  station  2 

synthetic  flows  (1 
set)  for  station  1 

Y2  =  real      array   set  of  flows  for 

station  2 

no.  of  flows  per  set 

desired  return  interval 

B(l,l)  see  "model" 

B(2,l)  see  "model" 

B(2,2)  see  "model" 

Normal  (0,1)  no. 

Normal  (0,1)  no. 

log  mean  of  a  set  for 
station  1 

log  mean  of  a  set  for 
station  2 

log  std  of  a  set  for 
station  1 


z 

= 

real 

Zl 

= 

real 

Bl 

= 

real 

B2 

= 

real 

B3 

= 

real 

El 

= 

real 

E2 

= 

real 

YB1 

C 

real 

YB2 

= 

real 

YS1 

_ 

real 
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YS2  =  real  log  std  of  a  set 

for  station  2 

RQ1  =  real  log  skew  of  a  set 

for  station  1 

RQ2  =  real  log  skew  of  a  set 

for  station  2 

XB1  «  real  raw  mean  of  a  set 

for  station  1 

XB2  ■  real  raw  mean  of  a  set 

for  station  2 

XS1  =  real  raw  std  of  a  set 

for  station  1 

XS2  =  real  raw  std  of  a  set 

for  station  2 

XQ1  =  real  raw  skew  of  a  set 

for  station  1 

XQ2  =  real  raw  skew  of  a  set 

-  for  station  2 

TNEW  =  real  unbiased  return 

interval 

CO  =  real  coefficient  from  WW1 
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19.3    Subroutine  Gen  I  (XI,  X2,  01,  02,  COV,  Q1B,  Q2B,  SI,  S2,  RQ, 

.L,  M,  XT,  XL,  SM,  YM,  TM,  JSE) 


(     ^    ) 


Initialize 
variables 


I  -  1 

(H  sets  of 

flows) 


J  »  1 
(L  flows 
per  set) 


Gauss 


Gauss 


Generate  Yl, 

Y2 

2  flows 

Y1(J),  Y2(J) 


0 


Statl 
Yl 


Statl 
Y2 


Transform  all 
flows  from 
log  to  raw 
space 


Statl 
Yl 


Statl 
Y2 


fix  skew  of 
Yl  and  log 
space  std 


S 
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19.3    Subroutine  Gen  I 


yes 


»- 


W- 


fix  skew  of 
Y2  and  log 
std 


V/_ 


Interp 
Yl 


Interp 
Y2 


find  QSO's 
store  in 
Ql(I),  Q2(I) 


correlation 
of  the  QSO's 

Stat2 

( 

Retv 

irn        J 
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20 
20.1 


20.2 


SUBROUTINE  GAUSS 


Generates  a  normally  distributed  number  with  mean 
AM,  and  std  S.   This  is  really  IBM  fortran  SSP 
routine  "Gauss"  with  routine  "Randu"  included  rather 
than  called.   This  was  done  only  to  save  calls  and 
returns. 


Called  by: 


Calls: 


Gen 


None 

See  IBM  fortran  SSP  routines  "Gauss"  and  Randu." 

"Randu"  was  imbedded  in  "Gauss"  to  save  overhead. 

See  3 

See  3 

2/16/76   Raiffa 


Arguments 


IX  =  integer 

S  =  real 

AM  =  real 

V  =  real 


seed  for  "Randu" ,  on 
return  holds  new  seed 

std  of  desired  number 

mean  of  desired  number 

normal  number  with 
mean  =  AM,  std  =  S 


Do  loops : 

Do   50   I   =   need   sum  of   12 

uniform    [0,1]    numbers 
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A  =  real       holds  sum  of  12  uniform 
numbers 

IY  =  integer    used  in  generating  a 

uniform  number,  will  be 
new  seed 

YFL  ■  real  uniform    [0,1]    number 
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20.3    Subroutine  Gauss  (IX,  S,  AM,  V) 


IBM  SSP 
subroutine 

Randu 


c  EE  ) 


A  =  0 
I  -  1 


Calculate 
IY  from  IX 


recalculate 
.  IY 


V. 


Calculate 
YFL 


V  has  mean 
0,  and  std 
S 

r         Return       } 
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SUBROUTINE  STAT2 


21 

21.1 


1  Finds  the  means,  stds,  correlation  of  two  arrays 
in  double  precision. 

2  called  by: 

Gen 
calls : 

None 

3  M  >  2;  at  least  2  observations 

4  everything  except  indexes  is  in  double  precision 

5 

N  /   2       2 

6    mean  =    I   Xj.,   std  =  sqrt  (  £xj  -N  mean 


i  =  l  U" 

N 

correlation  =   I  x  y  -N(mean  x) (mean  y) 

i=1  i  i 

(std  x) (std  y) (N-l) 

7    2/15/76    Raiffa 

8 

21.2 

0    Arguments : 

M  =  integer      dimension  of  data  arrays 
and  no.  of  observations 

Ql  =  real*S  array  data  values 

Q2  =  real*8  array  data  values 

Q1BAR  =  real* 8       on  return  holds  mean  of 

Ql 

Q2BAR  =  real*8       on  return  holds  mean  of 

Q2 

SSQl  =  real*8       on  return  holds  std  of  Ql 

S5Q2  =  real*8       on  return  holds  std  of  Q2 
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RQ  «  real*8     on  return  holds  correla- 
tion of  Ql  and  Q2 

1 

2   Do  loops: 

Do  10  I  ■  steps  through  data 

XN  ■  real* 8     no.  of  observations 

Tl  ■  real* 8     temporary  to  hold  one 
observation  from  Ql 

T2  ■  real* 8     temporary  to  hold  one 
observation  from  Q2 
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21.3    Subroutine  Stat2  (N,  Ql,  Q2,  Q1BAR,  Q2BAR,  SS91,  SS92,  RQ) 


Q1BAR  -  EQ1-(I)  ,  Q2BAH  - 

SQ2(1) 
SSQ1  »  IQKD2,  SSQ2  - 

ZQ2(I)2 
RQ    -   2(Ql(I>*Q2<I)) 


I  -  1+1 


yes 


calculate 
means,  stda, 
correlation 


C  Return  J 
■    i      ■  ■       ■* 
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22  SUBROUTINE  STAT 

22.1 

1  Stat  computes  and  returns  the  mean  and  std  of  a 
real  array  of  length  15. 

2  Called  by: 

Skew 
Calls: 

None 
3 

4 

2 

5  Compute  Ex.  and  Zx. ,  then  find  the  mean  and  std. 

2 

Ex.  /^xi  ~  15*mean  \ 

6  mean  =  y^     std  =  sqrt  I j^ ) 

7  2/20/76   Raiffa 
8 

22.2 

0  Arguments : 

X    =  real   array   holds  data  values 
XB   =   real   array   holds  mean  on  return 
STD  =   real   array   holds  std  on  return 
1 
2   Do  loops: 

Do  10   I  =  indexes  through  X 
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22.3    Subroutine  Stat  (X,  XB,  STD) 


C   ^   ) 


Initialize 
variables 


I  =•  1 


E  x. 

i 

Z   x2 


I  =  1+1 


Calculate 
mean ,  std 


f   Return   j 
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23 


SUBROUTINE  INSTD 


23.1 


Does  interpolation  in  the  WW1  std  table,  and  finds 
the  coefficient  corresponding  to  a  given  skew, 
number  of  observations,  and  return  interval. 


Called  by: 


Calls: 


Skew 


Offset 


Linear  interpolation  in  the  log  normal  section  of 
the  wwi  table. 


5  1  Categorize  skew,  number  of  observations,  and  return 
interval. 

2  Find  table  value  at  low  return  interval. 

3  Find  table  value  at  high  return  interval. 

4  Interpolate  between  low  and  high  return  intervals. 


2/20/76   Raiffa 


23.2 


0   Arguments : 


SKEW  =  real 
YEAR  =  real 

TNEW  *  real 


holds  skew 

holds  no.  of 
observations 

holds  desired  return 
interval 
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CO  =  real 

WL  =  real  array 

SM  =  real  array 

YM  =  real  array 

TM  =  real  array 


on  return  will  hold 
value  from  the  table 

holds  WW1  std  table 

holds  skew  category 
values 

holds  number  of 
observations 
category  values 

holds  return  inter- 
val category  values 


IS  =  lower  category  for  SKEW 

IS1  =  upper  category  for  SKEW 

SI  =  SKEW  is  SI  of  the  way  from  the  lower 
category  to  the  -upper  category 

IY  =  like  IS  but  for  YEAR 

IY1  =  like  IS1  but  for  YEAR 

Yl  =  like  SI  but  for  YEAR 

IT  =  like  IS  but  for  TNEW;  later  reset  to 
IT+1  at  which  time  it  is  like  IS1 

Tl  =  like  SI  but  for  TNEW 

B,B1,B2  =  temporaries  used  in  interpolation 

XI  =  table  value  at  low  return  interval 

X2  =  table  value  at  high  return  interview 
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23.3    Subroutine  Instd  (SKEW,  YEAR,  TNEW,  CO,  WL,  SM,  YM,  TM) 


( 

'    ""    ) 

Offset 
SKEW 

Offset 
YEAR 

Offset 
TNEW 

Interpolate 
with  low 
return  interval 

interpolate 
with,  high 
return  interval 

interpolate 
to  find  CO 

( 

Rati 

irn 
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24  SUBROUTINE  CALC 

24.1 

1  Calc  generates  100  sets  of  flows,  finds  the  Q50 
for  each  set,  and  the  mean  and  std  of  the  Q50's. 

2  Called  by: 

Samp 
Calls: 

Gen 

Rnd 
Statl 
Interp 

Offset 


4  The  flows  to  be  sampled  are  input.  A  set  of  N  is 
sampled  with  replacement,  and  their  Q50  is  calcu- 
lated. 

After  100  sets,  the  mean  and  the  std  of  the  Q50's 
are  found. 

5 

6 

7   2/20/76  Raiffa 

8 

24.2 

0  Arguments : 

X    =   real    array   holds  original  flows 

N    =  integer         no.  of  flows  per 

set 
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XT 

real 

array 

XL 

= 

real 

array 

SM 

= 

real 

array 

YM 

= 

real 

array 

TM 

= 

real 

array 

JSE 

= 

integer 

true  expected  value 
table 

log  normal  expected 
values 

skew  category  values 

no.  of  observations 
category  values 

return  interval  cate- 
gory values 

seed  for  random  no. 
generator 


Do  loops 

Do  10  I  =  index 

Do  20  J  =  index 


z 

= 

real 

T 

= 

real 

Y 

= 

real 

XB 

S 

real 

STD 

= 

real 

SKEW 

= 

real 

XI 

= 

real 

SL 

= 

real 

SKL 

- 

real 

TNEW 

= 

real 

CO 

= 

real 

TEMP 

= 

real 

Q50 

= 

real 

for  100  sets 

for  N  in  each  set 

no.  in  each  set 
return  interval 

array   holds  one . set  of  flows 

mean  of  a  set,  later  of  Q50's 
std  of  a  set,  later  of  Q50's 
skew  of  a  set,  later  of  Q50's 
mean  of  logs  of  a  set 
std  of  logs  of  a  set 
skew  of  logs  of  a  set 
unbiased  return  interval 
coefficient  from  WW1  table 
log  of  Q50 

array   holds  100  Q50's 
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24.3    Subroutine  Calc   (X,  n,  XT,  XL,  SM,  YM,  TM,  JSE) 


C  =*"  ) 

Z  ■  no.  per 
sample 

T  -  return 
interval 

Statl 
CY) 

Y(J)-alog 

(Y(J)) 

J  -  1,N 

Statl 
(Y) 

yes. 


update  skew, 
log  space 
std 


Write 
statistics 
on  Q50 


(    Return   J 
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25 


SUBROUTINE  GEN2 


25.1 


Takes  N  samples  with  replacement  from  one  array, 
and  places  the  samples  in  a  second  array. 


2   Called  by: 


Calls: 


Calc 


Rnd 


N  <  25 

Uniform  numbers  between  1  and  61  inclusive  are  gener- 
ated as  an  index  into  the  array  of  61  flows. 


2/20/76  Raiffa 


25.2 


0 

Arguments : 

X 

= 

real    array 

holds  original  flows 

Y 

= 

real    array 

on  return  holds  sample 
flow 

N 

= 

integer 

no.  in  a  sample 

1 

JSE 

= 

integer 

seed  for  random  no. 
generator 

J- 

2 

Do  loops 

Do  10  I  =  index  for  N  samples  in  a  set 
K  =   integer 


random  integer  between  1  and 
61  used  as  index 
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25.3    Subroutine  Gen  II  (X,  Y,  N,  JSE) 


C  can  ) 

I  -  1 

Rnd 
(61) 

Y(I)    -  X(k) 

I  -   1+1 

A 

k 

_no_^ 

yes 


Return 
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26  SUBROUTINE  RND 

26.1 

1  Generates  a  random  integer  between  1  and  N. 

2  Called  by: 

Gen 

3 

4  Except  for  the  last  2  lines,  this  is  IBM  Fortran  SSP 
routine  "Randu".  The  last  2  lines  up  date  the  seed, 
and  scale  the  number  so  that  it  is  between  1  and  61. 

5 

6 

7   2/20/76  Raiffa 

8 

26.2 

0  Arguments : 

IX  =  integer        seed 

N   =  integer        want  number  between 

1,  N 

K   =  integer         1  <  K  <  N  and  is 

uniform 


1 

2 

3 

IY 

s 

integer 

YFL 

_ 

real 

used  in  generating,  will  be 
next  seed 

random  no . ,  0  <  YFL  <  1 . 0 
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26.3    Subroutine  Rnd  (IX,  N,  K) 


IBM  SSP 

Subroutine 

Randu 


(  E  ) 


Calculate 
IY  from   IX 


YFL  is 
random  no. 
between  0,1 


IX  - 
new  seed 


K  is  random 
No .  between 
1,  N 


(    Return   j 
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27 


SUBROUTINE  STATS 


27.1 


"Stats"  calculates  and  prints  the  means,  stds, 
and  cross-correlation  of  two  arrays. 


Called  by: 


Calls: 


Spcor 


None 


1/10/76   Raiffa 


27.2 


Arguments : 
X 
Y 

N 


=  real  array 
=  real  array 
=   integer 


holds  first  array 

holds  second  array 

no.  of  points  in 
X  and  Y 


.2   Do  loops: 

Do  10  I  =  partial  sums 
3  Z    =  real 

Zl   =  real 


XI   =  real 
♦ 


same  as  N 

Z-l 

mean  of  X 
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X2 

= 

real 

SI 

= 

real 

S2 

= 

real 

R 

= 

real 

T 

= 

real 

Tl 

= 

real 

Gl 

= 

real 

G2 

ss 

real 

mean  of  Y 

std  of  X 

std  of  Y 

cross-correlation 

temporary 

temporary 

skew  of  X 

skew  of  Y 
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27.3    Subroutine  Stats  (X,  Y,  N) 


(   Cal1     ) 


Zero 

variables 
I  =■  1 


EX  ,  EX? 


^ 


yes 


find  means,  stds 
and  correlation 


(   Return    1 
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2  8  SUBROUTINE  ORDER 

28.1 

1    "Order"  sorts  a  set  of  data  into  ascending  order 
(destroying  the  original  array) ,   It  returns  the 
sorted  array,  and  an  array  containing  the  ranks 
of  the  original  points  (see  "Sp".)  . 


Called  by: 


Calls: 


Sp 


None 

3  Assume  we  don't  care  about  ties. 

4  A  bubble  sort  is  used. 

Suppose  there  are  k  points. 

a  For  i  =  l,_k-l   x^  and  xi  +  ,  are  compared  and  if 
x.±    >   xi  +  1  they  are  exchanged. 

b   If  no  exchanges  were  made  (x1<x2/  X2.1X3*  •  *xk-li.xk' 
you  are  done,  otherwise  repeat  "a."   You  will  have 
to  repeat  "a"  at  most  k  times  (this  would  allow 
xk  to  be  moved  to  x1) . 

Before  the  sort  is  begun,  a  second  array,  "IN"  is 
loaded  with  the  integers  l...k.   Each  time  xi  &  Xi+.i 
are  switched,  IN.^  &  IN-    are  switched.   Thus,  when 
the  sort  is  done  IN  will  give  the  original  position 
of  the  now  sorted  points.   Let  INN(INd))  =  I  for 
I  =  l,k  and  INN  will  contain  the  ranks  of  the 
original  points. 


xl 

= 

5 

Xl 

= 

1 

IN1 

= 

3 

INN   =  4 

X2 

= 

3 

X2 

= 

2 

IN2 

= 

4 

INN2  =  3 

X3 

= 

1 

X3 

= 

3 

IN3 

= 

2 

INN3  =  1 

X4 

= 

2 

X4 

= 

5 

IN4 

= 

1 

INN„  =  2 
4 
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5 

6 

7  1/8/76  Raiffa 

8 


28.2 


Arguments : 
X 


=  real*8    array    originally  contains 

the  points  to  be 
sorted,  will  contain 
the  sorted  points 


INN 

=  integer   array 

will  contain  the 
ranks 

K 

=  integer 

no.  of  points  in  X 

J 

=  integer. 

tells  whether  the 
sort  is  done.   If 

xi<  xi+l  f°r  a^-L  *■' 
J  =  0. 

If  a  switch  had  to 

be  made  J  =  1. 

J  is  initialized 

to  0  each  time  we 

go  through  the  K 

points. 

Do  loops: 
Do  10  I   = 
Do  20  I   = 
Do  50  I   = 


load  IN  with  1. ..k 


check  x.  & 

i 


x.   for  i  =  1,  k-1 


INN(IN(I))  =  I 


L  ■  integer 
IN  =  integer 
KL  ■   integer 


counts  no.  of  times  sort 
goes  through  the  k  points 

array  original  position  of  the 
sorted  points 

k  =  1  for  Do  loop 
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T   =  real* 8  temporary  used  in  switching 

IT  ■  integer         temporary  used  in  swithcing 
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28.3    Subroutine  Order  (X,  INN,  K) 


C  E  ) 


IN(I)  =  I 
I  =  l,k 


get  ready 
for  loop 


^" 


reset  switch  J 

inc.  counter  L 

1  =  1 


II  =  1+1 


switch: 

X.  &  X_. 

i    i+l 

IN.  &  IN.  , 
set  J 


J 


> 


-> 


Write 

no.  of  tiroes 

through  sj 


load  rank 

matrix 

1-k 


(   Return    J 
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29  SUBROUTINE  SPCOR 

29.1 

1  Finds  the  Spearman  correlation,  and  a  test  on  this 
correlation,  given  two  sets  of  ranks. 

2  Called  by: 

Sp 
Calls: 

None 

3  If  the  Spearman  correlation  is  1  or  -1  the  test 
equation  fails  (divide  by  0)  so  set  test  =  999.999 

4  The  equations  are  a  direct  steal  from  "SPSS." 

5 

6   Spearman  correlation  =  for  m  observations 
m 
6  I  (diff.  in  rank  of  x . &  y.) 
•  •    1  -     i=l  1    x 


1 


m  -m 


Test  =  (Spear,  corr.)  *  ( — — Sli— -  J> 


7    1/8/76    Raiffa 
8 

29.2 

0    Arguments: 


INI  =  integer  array  ranks  of  x's 
IN2  =  integer  array  ranks  of  y's 
K    =  integer       No.  of  observations 
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2  Do  loops : 

Do  10  I   =   sum  the  square  of  the  difference  in 
rank 

3  D   =   real*8  sum  of  squares  of  dif- 

ference in  rank 

Z   =   real* 8  no.  of ■ observations 

T   =   real*8  test  statistic  (999.999 

if  Abs(RS)  =  1) 

RS      =      real*8  Spearman   correlation 
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29.3    Subroutine  Spcor  (INI,  IN2,  K) 


(  E  ) 


Initialize 
D,  Z,  T 


E(INI(I)-IN2(I))' 
I  -  l,k 


Avoid^ 
dividing"  *• 
by  0 


yes 


yes 


Calculate 
test  on  RS 


Write  no. 
obs,  RS,  test 


(   "~    ) 
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APPENDIX  C 
GAGING  STATIONS,  BY  STATE 

GAGING  STATIONS  USED  IN  THE  REGRESSIONS 


Georgia:  2181800 
2227430 
2383000 

Massachusetts:  1101000 
1171500 
1331500 


Missouri: 


Montana : 


New  Mexico: 


Ohio: 


5502000 
6925300 
7040110 

5014000 
6129800 
6334100 

7205000 
8302500 
9357200 

3089500 
3226200 
4189100 


2188500,  2203800,  2205000,  2217000,  2221000, 

2317900,  2337400,  2337500,  2349900,  2351800, 

2394400,  3545000 

1101500,  1105000,  1109000,  1162500,  1165500, 

1172500,  1174000,  1174500,  1180000,  1197000, 

1332000,  1333000 

6816000,  6820000,  6821000,  6896180,  6910200, 

6929000,  6931000,  6931600,  7011500,  7015000, 

7064500,  7185500 

5014500,  6026000,  6046500,  6115500,  6128900, 

6177050,  6216200,  6216300,  6308300,  6332900, 
12324100,  12350500 

8253000,  8253500,  8267500,  8271000,  8295000, 

8317700,  8361650,  8379600,  8477570,  8478000, 

9367860,  9395600 

3109000,  3125000,  3139930,  3139990,  3140020, 

3231600,  3235500,  3241600,  3263100,  3274100, 

4197500,  4210100 


Oregon : 


11340500,  13325000,  14011000,  14051000,  14073000, 

14134000,  14163000,  14189500,  14203000,  14211800, 

14299500,  14314500,  14333500,  14371500,  14378900 
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Tennessee : 


3425500,  3427000,  3465000,  3491000,  3519600,  3519700, 
3528400,  3565300,  3578500,  3581500,  3587500,  3594430, 
3600500,  3604800,  7028700 


Utah: 


9182000,  9268000,  9268500,  9273500,  9275000,  9276000, 
9287500,  9298000,  9331500,  9338000,  10135000,  10142000, 
10143000,  10143500,  10145000 


Virginia : 


1620500,  1636210,  1654000,  1665000,  1668500,  1670000, 
1671500,  1673500,  2015600,  2018500,  2036500,  2048400, 
2076500,  3165000,  3530000 


Wyoming : 


6278300,  6299500,  6300500,  6311000,  6320500,  6321500, 
6629800,  6652400,  9199500,  9204000,  9208000,  9214000, 
9220500,  9224600,  9258000 
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